Five case histories, including 
camshaft grinding, and others. 
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Pushing a button to perform useful work is a good habit to ac- 


quire. It's such an easy way to do a better job at lower cosi. 
The operator of the new Cincinnati Firmatic Angular Wheel 
Slide Grinder, illustrated at the right, pushes a single button 
and eleven events follow automatically: 


1) TABLE CLAMPED IN POSITION 

2) WHEELHEAD RAPIDLY ADVANCES 
3) GRINDING FLUID TURNED ON 

4) WORK ROTATION STARTS 


5) WORK GROUND AT “COARSE” 
FEED RATE 


6) GRINDING FEED RATE CHANGES 
TO “FINE” 


i 7) TARRY 

mee 8) WHEELHEAD RAPIDLY RETURNS 
| 9) WORK ROTATION STOPS 

10) GRINDING FLUID SHUT OFF 
11) TABLE UNCLAMPED 


To support this fine semi-automatic performance (loading and 
unloading are manual) the machine is equipped with auto- 


matic grinding wheel balancing, an exclusive Cincinnati 


ae feature that promotes the finest finish and saves hours of 
Wh, time. Of course, the spindle is mounted on the famous Cincin- 
vq NaATI Fitmatic bearings, the bearings of perpetual youth. And 


if three cost-reducing types of equipment are available as extras: 


Automatic electric gage sizing with 
automatic compensation for wheel wear 

Behind-the-wheel profile truing 

Simple, effective flagging 


Would you like to know more about Cincinnati Fitmatic Semi- 
Automatic Angular Wheel Slide Grinding Machines? Ask for 
catalog No. G-647. 


CINCINNATI GRINDERS INCORPORATED CINCINNATI 9, OHIO | 
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TRANSMISSION 
DRIVE GEAR 


automatically 


he a 


KNUCKLE CRANKSHAFT 


F Push-button grinding saves operator effort and reduces cost. Four diam- 
eters, three radii and two shoulders are ground on steering knuckles at 
the rate of 96 per hour. 


CENTERTYPE GRINDING MACHINES e@ CENTERLESS GRINDING MACHINES 
CENTERLESS LAPPING MACHINES @ MICRO-CENTRIC GRINDING MACHINES 
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TRANSMISSION 
EXTENSION 


IMPREGNATED 
DRESSING TOOLS 


“TRU-THREAD" 
THREAD 
DRESSING TOOLS 


~~ 


DIAMOND 
GRIT TOOLS 


INDUSTRIAL 
DIAMONDS 


FOR THREAD DRESSING 


nen tnt ne 


Our 46th Anniversary 1956 


in the American tradition 


Twice a day a quick transformation overtook the old frame garage on John R Street, 
Detroit. At seven in the morning, the doors swung open, a spindly car chugged out and 
the garage became a busy little workshop. Sometime after dark, the car was driven back 
in and, for a few hours, the workshop was a garage again. 

As a workshop, it had for us a very special significance—it was here that our Com- 
pany came into being and set up the first local shop devoted exclusively to making 
industrial diamond tools. 

But, far more important, it was the first place in the whole mid-west where industry 
could find a complete stock of fine industrial diamonds, imported direct to Detroit, and 
superior to stocks previously available only in New York. 

Such convenience is taken for granted nowadays and the mails deliver thousands of 
our diamond selections yearly, but, in those days, it was an innovation and so useful that 
in almost no time at all, the old frame garage (which had cost $50.00) needed a 12-foot 
addition, (which cost another $50.00). 

And, that was but the beginning. Today, our plants are the most modern in the 
industry and in the intervening 46 years our laboratories have pioneered many of the most 
significant innovations in diamond tool technology, including Engineered Diamond T ools*. 

Thus, in the good American tradition, a far-seeing idea, planted in the humblest 
beginnings, blossomed into a business that became national and international. And, this 
year, as we celebrate our 46th anniversary, we salute all of the many friends who helped 
to bring about this accomplishment. 


*Engineered Diamond Tools are diamond tools engineered to the job and guaranteed to do it. 


WHEEL TRUEING TOOL COMPANY 
64-3200 W. DAVISON AVE., DETROIT 38, MICHIGAN 
ESTABLISHED 1910 
Southwestern Plant: Dallas, Texas 
Distributors in Principal U.S. Cities—Agents Throughout the World 
WHEEL TRUEING TOOL COMPANY OF NEW JERSEY 
33 West Street, Bloomfield, N. J. 


WHEEL TRUEING TOOL COMPANY OF CALIFORNIA 
5560 Alhambra Ave., Los Angeles 32, California 


WHEEL TRUEING TOOL COMPANY OF CANADA, LTD. 
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Cleaner Cutting ... Longer Wheel Life 


with MANHATTAN 


Safe, fast, clean cutting over sustained periods saves 
you both time and money. Manhattan Cut-Off 
Wheels give you cleaner cutting at higher speeds 
because every wheel is custom-bonded for your spe- 
cific cut-off job . .. whether you work with hardened 
or soft steel, light gauge tubing or critical alloys. 
New Manhattan developments in both rubber and 
resinoid bonds account for this greater cutting 
efficiency ... and longer life for the wheels. 
In factories where records are kept of the 
number of cuts per wheel, Manhattan 


WRITE 
MANHATTAN 


— % Re Belt 


TO ABRASIVE 
RUBBER 


RAYBESTOS-MANHATTAN, 


Re G4 7 te’ OS 


CUT-OFF WHEELS 


wheels have proved they do a better job . . . and last 


longer than any other wheels. 


Manhattan Cut-Off Wheels are custom-manufac- 
tured for your requirements in the widest range of 
types and sizes. Manhattan Abrasive Wheel engi- 
neers will assist you in specifying the exact construc- 
tion to improve cut-off operations at your plant. 
They’ll show you how you can save time and money 
... get “More Use per Dollar” . . . with Manhattan 
Cut-Off Wheels and other types of high speed, heavy 
duty wheels. bs ae 


WHEEL DEPARTMENT 
DIVISION— PASSAIC, NEW JERSEY 


INC. 


Roll Covering Tank Lining Abrasive Wheels 


Other R/M products include: Industrial Rubber * Fan Belts * Radiator Hose * Broke Linings * Broke Blocks * Clutch Facings 


Asbestos Textiles * Packings * Engineered Plastic, and Sintered Metal Products * Laundry Pods and Covers * Bowling Balls 
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ONE-PIECE BASE 
Vertical and cross ways 
are integral for perma- 
nent alignment. 


Length of vertical 


WRsccccsvaes ~ 
Width of vertical 
WBccccecsens -15”%”" 


Distance between 
double V cross 
MBicccsesess 262" 


Weight of base, 1570 Ibs. 


HARDENED AND GROUND LEAD SCREWS 

Made of best quality tool steel, Covel cross feed and 
elevating screws are hardened and ground to insure long- 
lived precision operation. 


CLOSED HYDRAULIC 
SYSTEM 

Prevents dirt or coolant 
from contaminating 
the hydraulic oil. Covel 
low pressure system 
throughout. 15 gallon 
oil reservoir located in 
base of machine slides 
out for easy main- 
tenance. 


BP 8 


ie ae 


HARD CHROME TABLE WAYS 

Special Covel plating process applies hard chrome surface 
direct to the close grain, alloy cast iron surface of V and 
flat table ways offer they are precision hand scraped 
from a master plate. Tables in service for over five years 
show but slight wear, no flaking. Available at extra cost. 


J tae 


ELEVATING 

HAND WHEEL 
Located below the 
level of the table 
where the operator 
can read the gradua- 
tions easily and keep 
an eye on the work. 


THREE SPINDLE SPEEDS 

This Covel cost reducer makes it easy to obtain proper 
peripheral speed for the grinding wheel even after wheel 
has been worn down. Permits use of worn wheels without 
loss of grinding efficiency. Cartridge-type sealed-for- 
life anti-friction spindle, V-belt driven. 


These features, plus many others, are reasons why Covel is rated 


‘Ytops’’ in surface grinders. Write or ‘phone for full information. 


COVEL PRECISION GRINDERS 


HYDRAULIC & HAND FEED SURFACE GRINDERS 


UNIVERSAL CUTTER & TOOL GRINDERS 


DEPT. G-26 
BENTON HARBOR, 
MICHIGAN 


DRILL GRINDERS WAInut 6-6157 
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Arbitration 


A comment on “How the Foreman 
Stands up in the Arbitration Court- 
room,” GRINDING and FINISHING 
December, 1955, Vol. 1, No. 8. 


The foreman can stand only accord- 
ing to the tools he is given; in these 
cases, union contracts. 

The arbitrator can only sift the evi- 
dence and determine whether or not the 
contract has been violated and govern 
his decision accordingly. 

Case No. 1. Paragraph 2 of union 
contract as printed on your page 22 
“Vacancies resulting from, etc.” If sev- 
eral men are absent on the same day, 
it puts the foreman in a bad position. 
He can limp along with what men he 
has, close the department, or put him- 
self in the position he is in now—arbi- 
tration. The first paragraph does not 
apply, as the evidence indicates there 
was work on his (replacement) regular 
job. 

Case No. 2. Seniority rules are very 
simple as long as business is good and 
are not used. I believe it is impossible 
to write a seniority clause which will 
be fair and acceptable to all concerned. 
Jensen and Warner were hired as ma- 
chinists within a month of each other. 
Warner was trained and reclassified as 
a “toolmaker.” (It is assumed that 
Jensen remained a “machinist.”) Isn’t it 
unusual to “bump up”? Isn't it more 
fair to “bump” within your classifica- 
tion, or to a lower classification or 
job grade? The senior employee is en- 
titled to his job security, but a lay-off 
should not mean a promotion. 


Before we throw any barbs or har- 
poons into the employee, foreman, or 
arbitrator, let’s study the contract. Top 
management and top labor reached an 
agreement; they signed a contract. Let’s 
face it. If it is a bad one, don’t expect 
the foreman to bypass it, then when he 
gets caught, start crying “management 
right.” Give it more consideration be- 
fore signing. According to these two 
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cases, management is not losing their 


rights—they are giving them away. 
N. N. Lowman, 
Personnel Manager 
Birtman Electric Co. 


Your new article on arbitration deci- 
sions was read by us with interest and 
find them not only timely but quite 
comprehensive. 

We strongly urge you to continue 
this important and worthwhile article. 

Incidentally, we would be interested 
to know if in Jensen’s case in part “b” 
of the article he successfully quali 
fied for the job at the end of his 10 
week trial period. 

L. J. Cassidy, 
Methods & Stds. Supv. 
Grinnell Co., Inc. 


We are happy to present Mr. Nissley’s 
answer to reader Cassidy's letter: 

Your question of whether Jensen 
made good at the end of 10 weeks is a 
good one. Neither I nor the arbitrator 
in this case have the answer to this 
particular question. 

But a study has been made of 58 
similar cases in which junior men were 
replaced by arbitrators by senior men 
when companies had tried to jump the 
junior men over the senior men. 

In only 10 of these cases did the com- 
pany affirm the senior men had not 
made good after a trial period (follow- 
ing an arbitration). In 29 instances the 
senior men had made good on their 
new jobs (originally denied them by 
the companies). Of this 29, 16 had 
done so well that their companies had 
promoted them to still higher jobs (be- 
yond the step of the original arbitra- 
tion). In 22 of these cases, supervisors 
admit that the junior candidates orig- 
inally scheduled for promotion would 
not have done any better than the work 
performed by the senior operators. 

A few more details about this in- 
teresting study conducted by Professor 
James Healy of Harvard University 
are recorded on page 78 of Practical 
Time Study (Hitchcock Publishing Co., 
Wheaton, Iil.). 
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Letters (Cont'd.) 

In the December issue of GRIND- 
ING and FINISHING you asked for 
reactions to the arbitrations awards 
covered in the article. Although we 
have no means of knowing the word- 
ing of the contract involved in Case 
“b” your statement of the background 
and facts in the writer’s opinion do not 
justify the award made. 

In every similar case that has come 
to our attention the Union has agreed 
that an employee who bumps another 
employee must have the ability to do 
his job without a training period. If 
he bumps another man and fails to 
produce quantity and quality within 
reason he forfeits all rights and is sub- 
ject not to layoff but discharge. 

Issue is also taken with the statement 
“because Jensen did not have the op- 
portunity of demonstrating his tool 
making aptitude.” According to this 
reasoning the foreman would be re- 
quired to conduct competitive aptitude 
tests before selecting an employee to be 
trained for positions requiring higher 
skills. 

Would it be possible to obtain enough 
information to identify this case in the 
files of various arbitration awards? 
We will be very glad to receive this 
information. 

D. A. Lindsay, 


Factory Superintendent 
Gould & Eberhardt, Inc. 


Mr. Nissley’s reply: 

. «+ In discussing this further with 
the arbitrator I learn that this was a 
close decision. Indeed, he even admitted 
to me that he would have decided the 
case in favor of the Company were it 
not for that section in the contract 
which read: “After a 5 day layoff, 
senior employees may replace junior 
employees (in other departments) pro- 
viding the senior operator is capable 
of performing the work of the junior 
operator—AFTER THE SENIOR OP- 
ERATOR HAS RECEIVED THE 
NORMAL AMOUNT OF INSTRUC- 
TION GIVEN TO OTHER QUALI- 
FIED OPERATORS PERFORMING 
THE WORK.” 

Although the Company (by its own 
admission) had spent considerable time 
and money on Robert Warner, the 
junior man, it had spent no time or 
money on Jensen in preparing him for 
the next higher job. Thus, according to 
the contract, the Company was bound 
to spend “the normal amount of instruc- 
tion given other qualified operators” 
on Jensen before they turned him down 
as a toolmaker. 

As we pointed out in the case, War- 
ner was a very capable man—a man 
who the Company felt justified in 
spending two years in sending him to 
night school and bringing him along 
in other ways. But when the Company 


did this, they were setting a pattern 
that had to be followed, if the contract 
was to be carried out in full. If the 
Company did not wish to give all 
bumpers the same training opportunity, 
then the underscored portion of the 
above contract provision should be re- 
moved. And this is best done at con- 
tract negotiating time—not when a 
situation arises as the present one. 

The arbitrator tells me, further, that 
the Company’s position would have 
been greatly improved had they brought 
in the results of aptitude tests on these 
two men showing Warner’s aptitude 
was above par for this job and Jensen’s 
score proved him incapable of perform- 
ing (in an average manner) the job of 
toolmaker—after receiving “the normal 
amount of instruction.” 


Centerless Grinding 


Your editorial staff is certainly to be 
complimented on the splendid article 
on Centerless Grinding, the first of 
a five-part series, contained in the 
December 1955 issue of GRINDING 
and FINISHING. 


We would very much appreciate hav- 
ing a dozen or fifteen copies of this 
article, and it would be most interest- 
ing and helpful to have reprints of the 
following series which will appear in 
your magazine. 

J. E. Storm, 


General Sales Mgr. 
Van Norman Mach. Co. 


We have a copy of an article that 
appeared in your December issue of 
Grinding and Finishing that is devoted 
to centerless grinding. This article is 
going to be a five-part series, and we 
would appreciate sincerely receiving re- 
prints of this entire series. 

It is our intention to distribute these 
to all of the salesmen of the E. L. Essley 
Machinery Co., and for that reason 
would want twenty copies of each of 
the five parts... . 

Harvey E. Hallenberg, 

V. Pres. & Sales Mgr. 

The E. L. Essley Machy. 
Co. 

The Centerless Grinding articles will 
be reprinted upon the completion of 
the series at approximately 25c per copy. 
Requests will be taken care of as soon 
as the reprints appear. 


Information, please 

For quite some time now we have 
had a problem trying to find the proper 
grit lapping compound for a special 
job. 

Would greatly appreciate a sample 
as advertised in the Nov. issue of Grind- 
ing and Finishing. 

Robert W. Haskell, Jr. 
Haskell Machine Co. 


I have been receiving your publica- 


tion of GRINDING and FINISHING 
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magazine since you started publishing 
same. I want to say that it is one of 
the best magazines I have ever received. 
I specifically like the latest article you 
had on Arbitration cases. 

Could you send me two or three 
sources that do custom Centerless 
Grinding work, particularly around 12” 
diameter? 

A. R. Warner, 
General Supt. 
Special Products Div. 
Latrobe Steel Co. 

Any help you can give reader Warner 
will be greatly appreciated. 


Who, if not you? 

I would like to have you know that 
I enjoyed very much your editorial 
page of the December 1955 issue of 
GRINDING and FINISHING, and | 
am very glad you took the time and 
space to reprint the piece and make the 
offer to send the card. 

I honestly feel so strongly about how 
much good such a “reminder” might 
do me, that I'd like to ask an additional 
favor? I would very much like to have 
2 of the printed cards, one for here at 
work and one tor home, to be hung 
over the basement workbench as an 
added incentive to getting done those 
1001 jobs that go with a new home 
that’s being built on the “do-it-yourself” 
plan! I'm pretty sure there are times 
when my wife will be glad to say a 
silent “thank-you” also when she can 
quote those words instead of what is 
sometimes necessary. 

Robert A. Gastgeb, 
Lab. of Adv. Research 
Remington Rand Div. 
Sperry-Rand Corp. 

Enjoyed your editorial very much and 
believe all who read it can be helped 
in planning their work and then work- 
ing their plan. 

I shall take advantage of your kind 
offer and request one of your cards 
printed with the quotation—“Who, if 
not you? When, if not now?” 

M. J. Hermann, 

Mgr. Sales Admin. 

Precision Grinding Wheel 
Co., Inc. 

Your editorial in the December issue 
of “Grinding and Finishing” was very 
thoughtful and timely. 

I would appreciate very much receiv- 
ing a copy of the wall card you men- 
tioned in the reprinted editorial. 

We have been receiving the publica- 
tion since its start and find it very 


helpful. 


The magazine is read by the oper- 
ators in our Grinding Department, and 
the Tool and Cutter Section, as well as 
by the foremen and leadmen. They all 
have favorable comments on it. 

Oliver C. Varnes, 

Foreman 

Cons. Electrodynamics 
Corp. 
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grind 2 faces and radius on 1/2’ x 1" carbide insert in 3-1/2 


minutes automatically ... repetitively ... without 


variation... without heat checks... without manual assistance! 


electronically controlled push button operation. Variable 
human elements are completely eliminated, guaranteeing 
every tool sharpened identical as to finish, radius. 


specifications. Every tool repetitively uniform! 


Permits use of standard blanks 

Every tool is identical as to radius, finish 
Increased tool life 

More regrinds per tool 

Eliminates diamond wheels 


1820 Stevenson Highway Averages 40% labor savings 


Elox Electrical Discharge Machining of single point tools is an 


Grinding is done with a brass wheel to any pre-determined 


Advantages of Elox Uni-Form Tool Grinding: 


Carbide and tool shank are ground simultaneously 


a a See Elox Uni-Form Single Point Tool Fixture 


VEMONSTRATION CENTERS: 
Plant—Royal Oak, Mich. 


45 Broad Ave., Palisades Park, N.J. 
1907 W. Monterey, Chicago, Ill. 


Elox Electron Drill equipment for removing 
broken taps, drills, etc., from $495 to $3450. 


Encircle No. 205 on postpaid card 
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in operation at Elox Demonstration Centers. 


*T.M. Reg. 
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BRYANT § 
INTERNAL §@ 
GRINDERS 


Bryant 2209-Y grinds transmission output shafts at the rate of 120 per hour. 


.-. Shift automatic transmission production into high! 


The automatic transmissions in today’s cars are designed for 
long-lasting, trouble-free operation. Making them so —and doing it 
profitably — calls for mass-producing the precision machined parts. 

Bryant Internal Grinders speed production of these precision 
components in many ways. Combining operations — bore and face 
grinding simultaneously, as illustrated on output shafts — is one way. 

Bryant machines have exclusive, adjustable precision alignment 
features that maintain life-long accuracy. They can be equipped 
with Bryant cost-cutting features such as the Bryant Process Con- 
troller, Bryant Air Sizing and Shoe Centerless Grinding. Put them 
to work for you. 

Bryant offers three methods of acquisition: 1) outright purchase, 
2) conditional sale (short term or long term), 3) lease. 

For literature or more information on Bryant machines, special 
equipment and financing plans, write: 


| 5 ae EG a¢ J 
85 CLINTON STREET, SPRINGFIELD, VERMONT 
Offices: Indianapolis * Cleveland + Chicago * Detroit * Mt. Vernon, N. Y. * Philadelphia 


Internal Grinders « Boring Machines + Internal & External Thread Gages + Granite Surface Plates + Magnetic drum memory devices for computing systems 
Encircle No. 206 on postpaid card 
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A Lusty Giant 


EVERYONE is interested in him. Next to shelter, 
food and clothing, he is most earnestly wooed. 
Sometimes a business barometer whose welfare is 
watched by crystal ball gazers with care; frequently 
considered America’s number one economic giant, 
at other times elevated beyond his true stature. 
Noisy, confident, young, often censured, often 
praised; however, always lusty, adventurous, cau 
tious, wasteful, demanding, and at times, just a bit 
thick. It may generally be assumed the automotive 
industry is here to stay! 


The mechanized wheel has left deep tire marks 
on the rough surface of our world; not only in 
transportation, whether human, livestock or turnips, 
but in farming, construction, industry and the gentle 
art of making war. 


Yet, its growth would have been microscopic 
without a commensurate development in electricity, 
steel, rubber, fuel and thousands of new develop- 
ments, research studies, products and methods of 
thousands of manufacturers each contributing their 
share of thought and skill and effort to make the 
whole. 

Occupying a rightful place in the growth of the 
automotive giant is the grinding industry: machine 
tool builders, wheel and grain manufacturers and 
the producers of accessory equipment. Without the 
precision which the abrasive industry built into the 
mechanized wheel, America might still be clatter- 
ing around, making a great racket and rattling 
merrily like a handful of rusty nails in a tin can. 
Precision is the heart of efficiency, the sinews of 
progress. 

What of the future of the grinding in the auto 
motive industry? At Buick we were told they were 
doing more grinding now than during the war 
years, an observation seconded by many automotive 
people with whom we've talked during the last 
months. Shipments of grinding machines to the 
automotive industry have shown a continuing up 
ward trend. Precision and fine finish are not trans- 
itory fads, but basic considerations in manufactur 
ing. Furthermore, that the economic potential of 
grinding has not been fully explored; instances of 
milling or shaping a part, which could be produced 
faster and cheaper by grinding, are still much too 
prevalent. But this, too, will be overcome. 


Industry is constantly on the search for the best 
methods and processes for manufacturing given 
parts; all of which makes the struggle quite worth- 
while and interesting. 


Editor 
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The Product 


The Plant 


The People 


General foreman Harold Cuson 
of the Buick engine plant, sec- 
ond from left, discusses design 
features of the ‘56 Buick cam- 
shaft with Buick asst. master 
mechanic Allender, asst. gen- 
eral master mechanic J. H. 
Nelson, and K. B. Jackson, 
abrasive engineer. Introduction 
of the cast iron camshaft in the 
current model brought with it 
new problems in machining and 
finishing. 
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A HITCHCOCK PUBLICATION 


FEBRUARY 1956 


Buick Motor Division 


By Jack Kenyon, Associate Editor 


For this series of articles on some of Buick’s 
grinding operation, GRINDING and FINISHING 
went to Flint, Michigan, and saw Mr. K. B. Jackson 
and Mr. V. Giacalone, abrasive research engineers of 
the master mechanics department. These men have 


their finger on every abrasive application throughout 
the vast Buick works at Flint. Their job is to work 
with process engineers in specifying grinding and 
abrasive materials of all kinds during the planning 
stages for new operations and to see that the opera- 


The Oper ations... . discussed in this series of articles 


FLYWHEEL AND RING 
ASSEMBLY 


How Buick upped pro- 

duction on this part, us- 

ing special fixturing on a 

CAMSHAFT standard machine. 
Feature article describes 
the entire sequence of 
grinding operations on 
the '56 Buick camshaft. 


A special facing attach- 
ment on a standard ma- 
chine gives increased 


REAR AXLE DRIVE 
PINION 


Finish grinding of two 
bearing diameters and a 
shoulder on a 30-in. twin 
wheel grinder. 


TRANSMISSION INPUT 
SHAFT 


Grinding of two grooves 
on this part using an avu- 
tomatic cycle twin wheel 
grinder. 


CONVERTER PUMP 


HUB 


production by doing a 
flange-facing job simul- 
taneously with the finish 
grinding of an important 
locating |.D. on this part. 
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tions go as planned when production gets roliing. 


We were shown a great variety of grinding oper- 
ations throughout the Buick engine, transmission, 
and rear axle plants—we talked to the process engi- 
neers who set them up, to the foremen who pitch 
in and keep the goods rolling—and we came away 
with a new appreciation of the growing importance 
of abrasive operations to the automotive industry. 


“We thought we were doing a lot of grinding 
during World War II, but that was only peanuts 
compared with what we're doing now,” was the 
way Mr. Jackson expressed it. As proof of his state- 
ment, he showed us his file of specification sheets 
for every consumable abrasive article used at Buick 
—it included grinding wheels, honing materials, and 
many other related items. We were told that the same 
file was only half as thick at the peak of World 
War II production, when Buick produced aircraft 
engines, tanks, gun mounts and other war materiel 


GRINDING AT BUICK 


in vast quantities. 


We enjoyed preparing these Buick articles and 
want to express our appreciation to the Buick men 
who made them possible. To Mr. J. H. Nelson, 
assistant general master mechanic, we are grateful 
for first approval of plans. Ken B. Jackson, abrasive 
research engineer, and Vic Giacalone, assistant ab- 
rasive engineer, proved to be veritable storehouses 
of knowledge on grinding operations. Buick process 
engineers were also most helpful. Among them were 
Wilbur Davie of the camshaft department, Michael 
Hresko, Russell Ayers, Harold Walz, and others. To 
the Buick public relations department we extend 
our thanks for making our schedule at Buick such 
a smooth one, and for assisting in obtaining photo- 
graphs and illustration material for the series. And 
to the many production department supervisors and 
foremen who took time to lead us by the hand 
through the intricacies of each operation, we are in- 
deed grateful. 


CAMSHAFT STORY 


BUICK is using a shell-molded cast iron camshaft 
for the first time in its 1956 engine. Its composition 
is best described as a cast iron with a high steel 
content, and is known to Buick engineers as GM 
120-M modified cast iron. Camshafts have always 
presented a machining challenge because of their 
small cross sections. The 1956 Buick camshaft is no 


continued 


exception, and the smoothness with which Buick pro- 
cess engineers and abrasive engineers made the transi- 
tion to cast iron is a tribute to their skill and ex- 
perience. In most cases, the grinding wheels they 
originally specified have proved entirely satisfactory 
in production, although a few changes have been 
made where it appeared that an increase in the 


General view of the camshaft grinding facilities at Buick, with cam lobe machines in the foreground. One operator serves four 
machines—two roughers and two finishers—in this bay; overhead monorail conveyors provide for smooth parts handling. 
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GRINDING SEQUENCE ON THE 1956 BUICK CAMSHAFT 


1. Rough grinding of the No. 3 camshaft bearing. 
2. Rough grinding of Nos. 1, 2, 4 and 5 bearings. 
3. Finish grind all five bearings. 


4. Rough and finish grind sprocket fit in one operation. 
5. Rough grind all 16 cam lobes. 
6. Finish grind cam lobes. 


7. Gear bearing diameter. 


number of grinds between dressings or a similar 
improvement could be made. 

The story of camshaft machining at Buick is 
almost altogether a grinding story, and this fact is 
indicative of a trend toward more, rather than 
fewer, grinding operations by the automotive manu- 
facturers. This year with the cast iron camshaft an 
increased production rate with fewer operations has 
been realized over the old forged shaft. 

Buick receives the camshaft castings centered, 
milled and hardened by the supplying foundry. 
Hardening is done on flame-hardening equipment 
furnished for this particular operation by Buick. 
It achieves file-hardness (60 Rockwell C or better) 
on the cam lobes, while the bearings remain rela- 
tively soft, 23 to 30 Rockwell C. 

In Buick’s new engine plant, the first operation 
on the camshaft is rough turning of the five cam- 
shaft bearings, the gear diameter and the sprocket 
fit. Buick engineers have indicated that experimental 
work is in progress which may eliminate the bearing 
turning operation entirely and go directly to grina- 


ing of the bearings. After the turning operation, the 
shafts are straightened before rough grinding. 

The first grinding operation is rough grinding 
of the center (No. 3) bearing, which is done on a 
Norton 10x36 type TCU grinder. This operation 
prepares a ground locating surface for subsequent 
grinding operations, and is done with one steady 
rest. Stock removal is approximately .015 in., using 
a 46 grit vitrified 30xlx12 straight wheel, run at 
6500 sfm. 

The coolant for this and all other grinding opera- 
tions in the camshaft department is Standard Oil 
11598, which is circulated through a central coolant 
filtration and purification unit serving all the ma- 
chines in the department. 

For the operation just described, tolerances held 
are—.001 in., and 90 to 100 grinds are obtained be- 
tween dressings. The machine operator gages each 
part with a snap gage setup and returns them to the 
Christmas-tree carriers of an overhead monorail con- 
veyor which takes them to the next operation. 

The second grinding operation on the camshaft 


Finished camshaft ready for assembly is shown above a rough-turned shaft os received by camshaft grinding department. 
Buick went to a shell-molded cast iron camshaft with the ‘56 models. 
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First grinding operation on the Buick camshaft is rough grinding of the No. 3 bearing, which takes place after preliminary 
rough turning cnd straightening operations. 
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continued 


Cam lobe grinding machine near the completion of its finishing cycle on the 16 lobes of the Buick camshaft. This is the last 
grinding operation on the shaft, occurring just prior to hobbing of the timing gear. 
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is rough grinding of Nos. 1, 2, 4 and 5 bearings. 
Stock removal and tolerances held are the same 
as for roughing No. 3 bearing. Here the wheels 
used are four 36x1x12 vitrified wheels. Two steady 
rests are used, behind Nos. 2 and 4 bearings. Part 
is checked with snap gages. Wheel dressing takes 
place after about 60 parts, using a Carboloy D4 
dresser. 

Next operation is the finish grinding of all 5 
camshaft bearings. Stock removal is .007 in. to .008 
in., and a surface speed of 6500 sfm is maintained. 
The wheels for this operation are 36x1x12, vitrified 
545 grit. Three steady rests are used. No surface 
finish for this operation is specified; before final 
inspection all bearings are visually inspected for 
surface finish. On the finish grinding operation a 
three-stone blade diamond dresser is used, and 
dressing takes place after approximately 100 grinds. 
Total size allowance for the bearings is .001 in. 

The next operation is rough and finish grinding 
of the sprocket fit diameter in one operation on a 
10x36 Norton CTU grinder. This diameter on the 
front end of the shaft receives the camshaft sprocket. 
A 46 grit vitrified 30x1x12 wheel is employed in 
this application. Stock removal is about .018 in. 
(total rough and finish), and total dimensional al- 


Right: Heart of the cam lobe 
grinding machines are the 
master cams. At Buick, the ac- 
curacy of their contour is 
checked regularly by gaging a 
sample shaft from each moa- 
chine’s daily production on a 
special Vinco gaging machine. 


Bottom: Finish grinding of the 
five camshaft bearings. Three 
steady rests provide adequate 
support for the slender shaft 
during this operation. 
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lowance for the surface is .001 in. At present, gaging 
is done by the operator mechanically, but automatic 
gaging is planned. 

Grinding of the camshaft’s 16 lobes is done in 
two steps. Buick is presently using 22 machines on 
roughing of the lobes and 22 on finish grinding. 
Time cycles for these operations are long enough 
to permit one operator to look after four machines— 
two on roughing and two on finishing. Machines 
used for lobe grinding are automatic cam grinders, 
5x30. The operator places the part between centers, 
and steady rests are used behind Nos. 2, 3 and 4 
bearings. Grinding wheels for the rough grinding 
operation are aluminum oxide 46 grit R hardness 
resinoid bond, and the heavy stock removal of .090 
in. necessitates their being dressed .005 in. after each 
shaft is ground. Surface speed for roughing is 6500 
sfm. 

Similar type grinders are also used for finish 
grinding of the lobes. For finishing they mount 80 
grit aluminum oxide rubber bonded wheels, and 
remove .015 in. stock. The camshaft is rotated at 
about 75 rpm during roughing and finishing; for 
finishing, 7 fast infeed revolutions and 3 slow infeed 
revolutions complete the cycle for each lobe. 

Master cams for the cam lobe grinding machines 
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are made by Landis; their contour accuracy is veri- 
fied twice daily by checking the contour of a sample 
camshaft from each machine’s production on a 
Vinco gaging machine. Camshafts are subjected to 
100°% inspection for other dimensional requirements 
after all operations are completed, as will be more 
fully discussed. 


Following the cam lobe grinding operations just 
described, the camshafts are conveyed to a No. 7A 
Lees Bradner 6-spindle rotary gear hobber for cut- 
ting the 13 teeth of the timing gear, which is loca- 
ted just forward of the No. 5 camshaft bearing. Red 
Ring GU-8 gear shavers then finish the timing gear. 


After the gear shaving operation, parts are washed 
in a conveyorized washing machine. Then they 
pass to a station where visual inspection, polishing 
and deburring takes place. 
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The last operation is a dimensional check done 
on a special Pratt & Whitney air gage developed 
for Buick and which has since come into use by 
other manufacturers. It checks all bearings for diam- 
eter, checks the timing gear for runout, and checks 
base circle runout of all cam lobes. It also checks 
thrust face squareness with the camshaft axis, and 
checks the overall length of the camshaft. 

Buick engineers indicated that they were pleased 
with the way the details of the camshaft operations 
had worked out using cast iron, even though the 
shaft had posed some problems in grinding. They 
intimated that they were convinced that further 
improvements would be made in each operation, 
as various types of grinding wheels are tried. For 
example, they haven’t ruled out aluminum oxide 
wheels for many of the camshaft operations, and 
this may bring about some economies. 


Converter Pump Hub 


AN important part in the Buick Dynaflow trans- 
mission is a small part known as the converter 
pump hub. Machined from an SAE 1062 steel forg- 
ing, it must combine strength, accuracy and sur- 


Section view of the converter pump hub, showing internal 
grinding and facing operation. 
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face finish in an unusual degree in order to fulfill 
its function in the assembly of which it is a part. 
The hub is riveted into the converter pump, which 
is a vital member in the power train of the variable- 
pitch Dynaflow transmission. 


One interesting operation performed on the part 
is a combination internal grinding and facing opera- 
tion which is done on a Heald Sizematic Model 271 
internal grinder. Buick’s machine has a special 5 hp 
facing attachment developed by Heald for the ap- 
plication. Automatic cycling accomplishes the fac- 
ing and internal grinding; the operator merely has 
to load the part into the machine chuck and unload 


Heald Sizematic model 271 grinder performs this combination 
facing and bore-grinding job on the Dynaflow converter pump 
hub. The bore serves as a locating surface for grinding the O.D. 
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Heald 271 with converter pump hub in chuck. Internal and facing wheels visible at right. 


it upon completion of the cycle. 

The internal wheel removes .008 in. to .010 in. 
stock from the bore, which has been previously 
broached. The bore serves only as a construction 
surface for mounting of the part on a straight arbor 
during subsequent grinding of the O.D. Finish re- 
quirements are therefore not critical. The internal 
wheel is a 1% in. x 1 in. x % in. 60 grit M hard- 
ness vitrified wheel. The Heald Sizematic auto- 
matically inserts a dressing cycle (single point dia- 
mond dresser) as often as required. Hardness of the 
surface is 20 to 30 Rockwell C. Tolerances are not 
critical for the bore, and are plus or minus .010 in. 


The facing attachment on the machine face grinds 
the outer side of the part flange. Here the surface 
finish is important—specified as 30 microinches 
rms. Its surface must be held parallel to the opposite 
face and square with the hub axis within .002 in. 
indicator reading. 

The grinding wheel used for facing is a7 x % x 6 
abrasive ring mounted on a steel plate. It is a 60 
grit M hardness vitrified wheel. Power requirements 
for the facing attachment were increased from 2 to 
the present 5 hp during initial stages of production 
using the attachment, when it was found that the 
original power was inadequate. 


FLYWHEEL ASSEMBLY 


ONE machine of which Buick engineers are under- 
standably proud is a modified No. 18 Blanchard 
vertical surface grinder which has boosted produc- 
tion on the Buick flywheel assembly tremendously. 
The flywheel assembly consists of a machined steel 
ring gear into which the stamped web of SAE 1045 
steel is pressed and then welded in eight places. 
The operation is the grinding of three locating pads 
on the assembly’s stamped steel web, which are im- 
portant in the alignment of the flywheel with mem- 
bers of the Dynaflow transmission. Here a bit of 
background may be helpful. 

Buick started using a flywheel with a stamped 
steel inner web several years ago. At first the part 
design called for grinding of the entire web surface 
for parallelism, and this introduced problems in 
maintaining balance of the finished flywheel. If the 
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part were not aligned just right in its fixture, too 
much metal was removed from one side of the 
web, with resulting unbalance in the Hywheel. The 
part design was changed two years ago so that only 
the tops of three locating bosses on the web needed 
to be ground, and this cured the balance problems 
that arose from lack of parallelism. 


Buick engineers formerly used the Blanchard for 
this operation with a standard one-fixture rotary 
table. Five machines were required before the 
present modification was made. In the modification 
now used, a larger six-station rotary table designed 
by Buick has been substituted for the one-fixture 
table. The machine uses one grinding head, and a 
stock removal of about .022 in. is accomplished in 
one pass under the single head. As a result of the 
increased production made possible by the new 
arrangement, only two machines are now required 
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Top: The Buick flywheel assembly consists of a stamped inner web welded to the ring gear. 
Grinding of three locating pads near the assembly’s periphery is the subject of this article. at 
Right: Section through locating pads. 
GRINDING AT BUICK 
continued 
us for the operation! is used. In order to avoid burning, which would be 
The grinding wheel used for this operation is an likely when taking such a heavy cut, this special 
18x5x15 ring wheel on a Blanchard Easy Mount, sulfur treated wheel has been found to be ex- 
which requires only the tightening of set screws cellent for the application. Surface speed for the 
when wheels are changed. An aluminum oxide 54 operation is 6000 sfm, with a speed of 45 inches/ 
grit H hardness vitrified bond sulphur treated wheel minute. Coolant used is Standard Oil 11598. 


Modified Blanchard with enlarged six-station rotary table provides greatly increased production in grinding locating pads on 
the Buick flywheel assembly. Fixture keeps part from rotating and provides support under areas being ground. Parts are gaged 
as they pass under head at left. 
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For this operation the operator places the part in 
a fixture which provides support under the three 
embossed pads being ground. Locating pins which 
engage the teeth of the ring gear prevent the as- 
sembly from shifting, but the part is not clamped. 
Part is gaged while on the machine for the height 
of 3 (three) pads in relation to one side of the 


flywheel ring. Parallelism and squareness with the 
assembly axis are held within .005 in. total indicator 
reading. 

Automatic dressing of the grinding wheel takes 
place after every 6 pieces by means of a single point 
diamond mounted on the rotary table. Automatic 
downfeed of the wheelhead occurs between passes. 


Rear Axle Drive Pinion 


FINISH grinding of two bearing diameters and a 
locating shoulder on the hardened surfaces of the 
Buick rear axle drive pinion is an interesting oper- 
ation performed on a Cincinnati 10 x 18 Cam-matic 
twin wheel grinder with a 30 degree angled head. 
The pinion is an SAE 4118 steel forging which is 
case hardened to file hardness on the pinion teeth 
area and to a 60 Rockwell C minimum hardness on 
the large bearing, with a case depth of .040 in. to 
050 in. The latter hardening is done after rough 
grinding, just prior to the finish grinding operation 
described here. 


In the Buick the drive pinion is splined into the 
propeller shaft, and its 11 teeth mate with the 43 
teeth of the differential ring gear. The pinion is 
supported by pre-loaded tapered roller bearings on 
both the small bearing and large bearing surfaces 
under discussion. The shoulder ground in this oper- 
ation serves as a locating surface for the pinion 
alignment shims which position the part. 


For this application the grinding wheels on their 
angled head are dressed by the machine’s automatic 


push button dressing unit to form the bearing and 
adjoining shoulder, with the connecting radius. 
This is done after about every 60 grinds by the 
single elongated stone diamond dresser. Stock re- 
moval is .010 in. for the operation, using a 60 grit 
vitrified K hardness aluminum oxide wheel. 


Tolerances are quite close for this operation. Total 
tolerance on the bearing diameters is .0005 in. Run- 
out of the face and the bearing diameters is held 
under .001 in. total indicator reading. Automatic 
part gaging and automatic wheel wear compensa- 
tion are features of the machine. Coolant used for 
the operation is Vantrol 633. 


Section view of the Buick rear axle pinion, indicating this 
finish grinding operation. 


Cincinnati angled-head twin wheel grinder finish grinds two bearing diameters and a locating shoulder on the Buick rear axle 
pinion. Note integral gaging unit. Part was something of a grinding “‘toughie’ because of its extreme hardness. 
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USE of a high production Jones and Lamson auto- 
matic Model E form grinder with specially shaped 
twin grinding wheels has enabled Buick to attain 
impressive rates on the grinding of two oil retaining 
ring grooves in the Dynaflow transmission input 
shaft. The input shaft of SAE 5145 steel, is im- 
portant in the train of power of the transmission. 
It is splined into the turbine, and transmits driving 


torque from the turbine to the planetary gearing. 
The automatic machine on which the two grooves 
are plunge-ground requires only the loading of parts 
into a tray type magazine by the operator. The 
machine then accomplishes part positioning, chuck- 
ing, and grinding, automatically ejecting the finished 
part into a chute on completion of the cycle. 

The ring retaining grooves ground in this opera- 


Part magazine of the J&L automatic form grinder. Twin-wheel machine accomplishes grinding of the two oil ring grooves 


completely automatically, with automatic dressing cycle. 


22 GRINDING and FINISHING 


a eae Ae a ep” Cnn Fr. er 
Yee ae en 8 a uy x Oe Be DY Se i Le a 
th ; : a ce oe re. Gee ey td ee 7 ge > 
a Ye Bae eae i Meee = Pi 8 pea ss said . lg i‘ si 
liege) ao Gael eo ied A a ee — ° 4 eae $ siete = = 
ao arn Bre) ey ete ee ey a 
NG iy) ace : ee ie: ek = ee (ai ae aot Sn 2 t 
ee all ne Cae,” eee ur 4: geben ae 
lyme 5 Tis . ‘. ry a ri a Te. — n F 5 
j 
ae 
2S _ — 60 
Gs fl 
- 
: a 
: i 
i b 
ae 
ac, 
5 
ro ee ee 
Ps 
, 4 Mm oy SL ee: eo ie Me oe ga ee ct ; 
ee . " : ae a ~~ ee : p ‘dl 
Gi reat es P « ee ea ye Be ee Be: 4 i ee ne =2 i 2 4 . 
rhe wee ‘ ‘ : a 3 . ee ™ a i em, — } 
met " : : ; a oS eS a ? ee Se a ” @ : v4 Se 
ee _ 3 te 4 aa: = a3 a | oe sey z 3 : ; 
ret By / “a i. ae: ier i en ae: " 
a we i ey 2. a oe Bis. ‘ ee : 
age : x a : j ‘. pa od ~~ a eo gi NE ap : : 
ae hed ad i, mines tet <i . . ERS = eae iat : ; ; 7 
ee i a Ms Pl fg oon are ¢ ge” gum ei kee — a t Aas 
ss i a me :, eee oe | = cu San —— Ss 8 6=—hti‘(i‘zx SS! ee 
ae 3 é ae Pee ee a cere < oF al 
Sie , 4 Pe 6 el a ee “J _ 
Paint | a \ =. fs 4 a : : eevee ae ee, ton Eris os ee a oy i; _— ae ray ‘ 
aS P af as f 4 . ys > i. a * F 3 — Fa = : 
ae = <p : , * en it a. 
or, 2%. eS rh as roan | = i ies OS og Ed = ‘a 
fe ef ke ree a ii SY eg Fe one " t ie ade a - 
. ; -—. 8«=6—hl,s _ ae ; 
Ro “ : . ’ Se = ee » $e co 4 AE ; 
- Eo ‘ \. Seville 
bapa * , : = « ie hae ; ; 
so * a . 5 a c 4 , f in ; : 
ae: ‘ano “ ’ oa 7 : : et i = ae * me > - a 
ei :.. : ~~ _ - — . : ort es 7 = - é : 
ag ht i Bion. " a 4 6 7 eed 3 aac _— * j . 
Sey ‘ a. . ae . a E Hi Peas Calm , ~ } 4. ‘ “= 
eae 3p oe, Se Sin hei a ie aie’ a) cag , —: 
es — “ae es ag ie he ae ot 
ee , g ae. & ee ee ee a: > fae. iii 
ee: ta - , a 4 . cr . t Pee UNE to z ‘ 
Son a a 5 . - : 
ie as a “ Es ie ie - ae : ; J 
2S ¢ - a 1 s : - Tite... — - Seti - 
me a ee ve ae Se ee . —— i 
asf Fg s° i : . ¥ wn ns towe ae ee 4 
suey ™ - My — “tw . wd on i Z 
ca 3 Sere 7 . — i~ 
Ps a » — ai * A — ; 
# re > ae - = ~ ~—ad : 
. ad , a : . - ; ' : = ; 
ae: ‘ a i i ° - eS — ; 
‘ —— 
oe - ——s — * 4 es 
i | : . = ? 
te r ” ~ a 
1 
sa 
7a 
is ¥ 
a) ye - 
ag Pai 
ee 
ma ee ee mare . . 
Che ae eae. :  hanne a ee Eo 3 ge ad Pe : ts . 
os a} ae ° See aR “a “ee ops es ; : % 
es 5 aac a eee Ta a oe SOE hojiegtiee cs ne 
. See oe < oe: ene 2 eee al 5 ‘ cies = ees, Si ak = 
a me tf sae _- "io ps Ree 


eee “~~ 


tion are only .0980 in. wide by .071 in. deep, with a 
flat and two blending radii at the bottom, posing 
an intricate problem in wheel dressing. Further 
complicating the problem is the close spacing of 
the grooves along the shaft; they are just under an 
inch apart, necessitating the use of thin (% in. hub 
thickness) grinding wheels dressed by the wheel 
manufacturer to the shape illustrated. Tolerances 
of the grooves are plus or minus .0025 in. in depth 
and plus or minus .0015 in. in width. The root diam- 
eter must be concentric within .002 in. with the 
shaft mounted between centers. Spacing of the 
grooves is critical, since they must be located cor- 


rectly with respect to transmission oil passages with- 
in the hollow shaft. 


Grinding wheels used for this operation are vitri- 
fied aluminum oxide 80 grit I hardness. Automatic 
dressing to their proper form occurs after every 30 
pieces are ground, using four diamonds in the 
dressing mechanism. 


In operation, the part is chucked and rotated at 
approximately 150 r.p.m. against wheel rotation 
while being fed into the grinding wheels. Surface 
speed is approximately 10,500 sfm. Coolant for the 
operation is Stuart 81X Supercool. 


Grinding Wheel Instructions and Safety Suggestions for Operators 
at Buick 


Throughout our visit at the Buick plant, we were 
impressed by the attention to safe operating practices 
and to the prevention of grinding accidents by every 
available means. Operators are carefully schooled 
in safe procedures for each job. But perhaps the 
most effective single procedure employed at Buick 
to minimize the possibility of wheel breakage is the 
use of a spin testing machine on which every crank- 
shaft wheel to be used is tested after it is mounted. 
Each wheel is spun on its mount to a speed higher 
than its normal operating rpm. This checks against 
the possibility of the wheel’s having been damaged 
in shipping or handling after its normal factory 
test, and undoubtedly is responsible for reduction 
of failures to the present low levels. 

We felt that the instructions issued to Buick em- 
ployees regarding the care and handling of grinding 
wheels would be very appropriate, and might well 
serve as model instructions for other plants. Safety 


supervisor at Buick is Mr. T. B. Mitchell. 
Safety Suggestions for External Grinders 


1. Blotting paper gaskets and proper mounting 
flanges must be used to mount grinding wheels. Do 
not tighten flanges excessively, the wheel may crack. 

2. Check wheel for proper balance. Before start- 
ing the machine check all stops and levers to see 
that the machine or work will not be damaged by 
one moving part striking another. 

3. When starting a grinding wheel do not stand 
in line with it. 

4. Always wear your eye protection. 

5. Before engaging the wheel with the work 
make sure that the work is properly located between 
the machine centers, that the tail stock is locked 
in position and that the drive connecting the drive 
plate and dog is correctly adjusted and locked in 
place. 

6. If dry grinding wheel guard and exhaust hood 
must be in place before starting wheel. When grind- 
ing work, especially that which contains keyways, 
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splines, or other surface irregularities, do not put 
your hand on it while it is in motion. 

7. Report all unsafe conditions and practices to 
your foreman. 

8. Never try a steel gauge or micrometer on work 
while it is running. 

9. Use a chuck suitable to job to avoid jaws ex- 
tending beyond chuck diameter. After adjusting a 
chuck, always remove the chuck wrench immedi- 
ately. 

10. Make sure diamond dresser or truing bar is 
securely locked in position before dressing wheel. 

11. Never force wheels with tight hole diameters 
on wheel mounting. 

12. Compressed air must not be used to blow dirt 
off clothes. 

13. Wheels are marked for maximum R.P.M. 
and must not be operated at higher R.P.M. Speed 
adjustments on variable spindle speed grinders must 
be made by authorized personnel only. 

14. Work should never be forced against a cold 
wheel, but should be fed gradually to give the wheel 
a chance to warm up little by little evenly. 

15. Care should be taken to see that the grinding 
compound is directed to the point of contact be- 
tween the wheel and work. Failure to maintain a 
constant and adequate supply of coolant is apt to 
cause a quick rise in temperature that may cause 
wheel breakage. 

16. Faulty truing causes excessive heat. Be sure 
the truing tool has a rigid support. If the tool is 
not rigidly supported close to the wheel and at right 
angles to it, it may become jammed between the 
wheel and rest and cause bad accidents. 

17. Carefully check and adjust the various adjust- 
ments and devices on the machine to make sure 
the wheel will not run into any obstruction sideways 
as this will exert a lateral strain which the wheel 
is not designed to withstand. 

18. Be sure the table traverse reversing dogs are 
so set that the wheel will not run into a shoulder 
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on the work, the tailstock, or the driving pin on the 
headstock. The dogs should be adjusted by hand 
traverse. They should be tight. The second set of 
dogs should be tightened in position behind the 
first set. 

19. Report all factory injuries to your foreman. 


General Grinding Wheel Instructions 
I. HANDLING AND STORAGE 


Extreme care should be exercised in the storage 
of grinding wheels, suitable racks or bins should 
be provided to accommodate the various types of 
wheels carried in stock. 

All straight and tapered wheels are best supported 
on edge in racks. 

Thin rubber, shellac, and other organic bonded 
wheels should be laid flat on a plane surface to pre- 
vent warpage. 

Cylinder wheels and large cup wheels should be 
stacked on the flat sides with corrugated paper or 
other cushioning material between them. 

Small cup and other shape wheels, also small 
internal grinding wheels may be stored in boxes, 
bins, or drawers. 

Very large wheels can well be stored in original 
containers. 


NEW 1955 MODEL “SS” 


SOMERSET Sresser 
outperforms them all 


Cut production time without 
sacrificing accuracy! Easy to 
set, easy to see, eliminates 
necessity of guard removal. 
Somerset Radius Dresser turns 
“tricky” jobs into routine oper- 
ations. Write for free folder 
and price list. 


At new low price 
with diamond 


$124.50 


SOMERSET TOOL CO. 
2290 Virginia Ave. Hillside, N. J. 


Encircle No. 207 on postpaid card 


These improved NIELSEN live 
centers for grinders are fitted 
with deflectors to protect 
bearings from grinding 
compounds. Have ad- 

justment to take 

up wear and 

preload bear- 

ings. 

This special grinding 

center available with 

any size point desired. Any 

size or type taper shank. 
Complete details and folder 
furnished on request. 


II. INSPECTION 


Immediately upon receipt, all wheels should be 
closely inspected to make sure that they have not 
been injured in transit or otherwise. As an added 
precaution, wheels should be tapped gently (while 
suspended) with a light implement, such as the 
handle of a screw driver for light wheels, or a 
wooden mallet for heavier wheels; if they sound 
cracked they should not be used. 

NOTE: Wheels must be dry and free from saw- 
dust when applying the test; otherwise the sound 
will be deadened. It should also be noted that or- 
ganic bonded wheels do not emit the same clear 
metallic ring as do vitrified and silicate wheels. 


Ill. MOUNTING 

Inspection 

Before mounting, all wheels should again be 
closely inspected to make sure that they have not 
been injured in transit, storage, or otherwise. 
Fit 

Grinding wheels should fit freely on the spindle; 
they should not be forced on, nor should they be 
too loose. 
Surface Condition 

All surfaces of wheels, washers, and flanges in 
contact with each other should be free from foreign 
material. 
Bushing 

The soft metal bushing should not extend beyond 
the sides of the wheel. 
Washer 

Washer or flange facings of compressible material 
should be fitted between the wheel and its flanges. 
If blotting paper is used, it should not be thicker 
than .025 in. If rubber or leather is used, it should 
not be thicker than % in. If flanges with babbitt 
or lead facings are used, the thickness of the babbitt 
or lead should not exceed % in. The diameter of 
the washers should not be smaller than the diameter 
of the flanges. 
Flanges 


Flanges are collars, discs, or plates between which 


Lawton, 


Nielsen, Inc. Mich. 
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wheels are mounted. Flanges shall be so designed 
with respect to rigidity so that when tightened up 
the full area of the contact surface will bear against 
the wheel with uniform pressure. Flange diameters 
must be equal. 
Tightening of Nut 

When tightening spindle end nuts, care should 
be taken to tighten them only enough to hold the 
wheel firmly; otherwise the clamping strain may 
damage the wheel or associated parts. 


IV. MAXIMUM SPEEDS 

The maximum speeds listed in the ASA Safety 
Code or shown on the tags or blotters supplied by 
the wheel makers are speeds that should not be ex- 
ceeded. They are not recommended speeds for all 
jobs and under all conditions. These speeds are based 
on the strength of the wheels allowing a reasonable 
factor of safety and there is no intention to imply 
that these are the best or most efficient operating 
speeds. The efficient operating speed may be less 
than the maximum safe speed but never more. 

Each time a new wheel is to be mounted this 
maximum speed should be checked against the 
speed of the machine to make sure that the proper 
wheel has been selected. To this end it would be 
very helpful if a permanent plate be attached to each 
machine indicating the actual spindle speed. 

V. WHEEL GUARDS 

If the breakage of grinding wheels could be pre- 
vented, there would theoretically be no need of a 
guard. Conversely, if all machines could be prop- 
erly guarded there should be no cause to worry very 
much whether wheels break or not. However, it 
would be unwise to depend entirely on either alone. 
Everything must be done to prevent breakages and 
proper guards must be used to limit extent of damage 
and injury in the event of wheel failure. ee 


“I told you never to use a Texan for mounting wheels.” 
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Nationally known window manufacturer finds: 


HONITE Method cuts 
finishing costs on aluminum 


die castings up to 96% 


1. COST CUT 96.3% on trimming a base part for a 
jalousie window unit. Old hand method cost .0027¢ 
per unit: HONITE Method costs .0001¢ per unit. 

2. COST CUT 96% on smoothing a jalousie window 
inner rail handle. Old hand grinding method cost 
.015¢ per unit: HONITE Method costs .0006¢. 

3. COST CUT 78% on trimming a housing for a jalousie 
window unit. Old hand method cost .0055¢ per 
housing: HONITE Method costs .0012¢ per housing. 

4. COST CUT 96% on polishing a cam handle for a 
jalousie window. Old hand grinding method cost 
.015¢ per unit: HONITE Method costs .0006¢. 

You can cut costs with the Honite Barrel Finishing 
Method, too/ 


| 

§ Minnesota Mining and Mfg. Co. t 
' Dept. MG.26, St. Paul 6, Minn. i 
1 [-] Send me FREE copy of booklet ‘‘Facts and Figures 1 
Report on HONITE Barrel Finishing” 1 

: ) I'd like to talk with a HONITE Field Engineer i 
r NAME TITLe 1 
B Company. _ : 
: ADDRESS. Se | 
g Cry zonE___STATE_ i 
a 


Made in U.S.A. by Minnesota Mining and 
Mfg. Co. General Offices: St. Paul 6, Minn. 
In Canada: P. O. Box 757, London, Ontario. 
Export Sales Office: 99 Park Avenue, New 
York City. Makers of “SCOTCH” Brand 
Pressure-Sensitive Tapes, “SCOTCH” Brand 
Magnetic Tape, 3M" Adhesives, “Undersea!” 
Rubberized Coating, “‘Scotchlite’’ Reflective 
Sheeting, “Safety-Walk” Non-slip Surfacing. 


oo >> 
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Hoffman 
MAGNAFLO 


Precision machining and grinding operations 
often mean costs and complications with coolant 
oils. However, many plants have installed a 
Hoffman Coolant Clarifier—and enjoy a tre- 
mendous gain in machine efficiency, and coolant 
economy. 


Hoffman Coolant Clarifiers function automati- 
cally, assure maximum retention of coolant — 
with sludge discharged in near-dry state, and 
keep the machines supplied with abundant clean 
coolant oil. The results are better work, longer 
machine runs with less dulling of tools or fouling 
of grinder wheels, and addition of less new 
coolant. 


Different processes are used in Hoffman Clari- 
fiers—continuous belt vacuum filtration, aera- 
tion-flotation that floats the solids to the surface 
for skimming off, deep well settling with solids 
removed from the bottom, magnetic separation 
for ferrous particles, and pressure filtration. 
Every Hoffman Clarifier is designed for the best, 
most economical handling of the particular 
situation. 


If handling coolant, lubricating, diesel fuel, or 
insulating oil is causing difficulties in your plant, 
see how easily a Hoffman System can end your 
troubles. Write or wire: 


System, combining 

settling and magnetic 

separation of solids, 

turning ina 

ake remarkable record in an 
‘oe AUTOLITE COMPANY 
i Plant. 


U.S.HOFFMAN MACHINERY corp. 
INDUSTRIAL FILTRATION DIVISION 


AIR APPLIANCE 
DIVISION 


Multistage Centrifugal Blowers 
and Exhausters 


i Pneumatic Conveying Equipment 

¢ ; Industrial Vacuum Cleaning— 

ae Portable and Stationary Systems 
Continuous Metal Strip Driers 
“Smoothflow” Fittings and Tubing 


INDUSTRIAL FILTRATION 
DIVISION 


Machine Tool Coolant Clarifiers— 
Flotation, Mechanical, and Magnetic. 
Lubricating and Insulating Oil 
Conditioners, Filters, and Vaporizers 
Solvent Recovery Systems— 
Vacuum Stills and Filters 
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ORDNANCE EQUIPMENT 
DIVISION 


Special Pneumatic Conveying Systems 
High Efficiency Centrifugal Separators 


Stationary and Portable Vacuum 
Cleaning Equipment 


Process Equipment 


Pneumatic Systems for Radioactive 
Materials 
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Two British research bodies, British Steel 
Founders’ Association and British Cast 
lron Research Association, have brought 
about improvements in dust cowlings of 


pedestal grinders. 


Improvements are applicable to 
existing grinders; can be incorporated 
into future machines by redesigning the 
dust shields. 


New cowl has perforated work rest 
with suction from the extraction system. 
Aids in removing particles from the op- 


erator's breathing zone. 


Research work on pedestal grinders 


may provide answers to more 


—_--- -- ~ 


1. New cowlings in place on a pedestal grinder. Note the hori- 
zontal orifice and vertical orifices at A and the perforated 
work rest at C. 


Efficient Dust Control 


By C. T. Bower 


Consulting Tool Engineer 


LARGE pedestal grinders as used in iron and steel 
foundries have been investigated recently by two 
research bodies in England to determine if better 
control could be exercised over the dust generated 
by off-hand grinding. The two research bodies are 
the British Steel Founders’ Association and the 
British Cast Iron. Research Association. 

The investigations have brought about improve- 
ments in the dust cowlings of grinders with wheels 
running at 9,000 and 5,400 sfpm. The improvements 
advocated are applicable to existing grinders and 
can be incorporated easily into future machines by 
simple re-designing of the dust shields surround- 
ing the grinding wheels. 


A series of 24 in. pedestal grinders were provided 
for research purposes by a group of manufacturers. 
Preliminary tests were made by fitting transparent 
plastic end covers to the standard machines and by 
suitable illumination, the behavior of the dust in- 
side the cowlings could be observed. The observa- 
tions showed that airstreams drawn into the cowlings 
of conventional machines prevent dispersion of the 
dust particles which adhere to the periphery of the 
grinding wheel instead of passing out of the exhaust 
duct. The particles on the grinding wheel rim are 
expelled from it in front of the operator, the par- 
ticles are also caused to bounce upward from the 
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2. Schematic drawing of the cowl. Large dust particles, indi- 
cated by heavy arrows are drawn through work rest perfora- 
tions. Small particles pass through vertical and horizontal 
orifices. 


work rest directly into the operators’ breathing zone. 

By controlling the ingress of air into the cowling 
and concentrating the extraction on the dust parti- 
cles, it has been possible to reduce considerably the 
escape of dust-laden air to the operators’ breathing 
zone. The means for carrying this out include the 
provision of a perforated work rest with suction 
from the extraction system applied to the underside. 
Further modifications recommended include reduc- 
ing to a minimum the gap between the cowling and 
the sides of the grinding wheel and the provision 
of a gap-closer at the point where the wheel peri- 
phery emerges from the cowling, immediately in 
front of the operator’s face. 


The new technique of cowling design has been 
christened “External Dust Control” and has been 
protected by patent. Licenses to manufacture have 
been granted and one commercial machine incorpo- 
rating the new cowlings is now in production. 
The new cowlings are shown in place on a grinder 
in figure 1. The machine carries a pair of 16-in. 
diameter wheels designed to run at a peripheral 
speed of 9,000 ft. per min. 


The front plate A on the grinder has a horizontal 
extraction orifice above the wheel and a vertical 
orifice at each side of the wheel. These orifices are 
connected to a separate exhaust duct on top of the 
cowling which terminates at the connection B, 
leading to the extraction unit. The perforated work 
rest is at C and is adjustable horizontally to com- 
pensate for wheel wear. The work rest is fitted 
with renewable cast iron perforated plates. 

The rest has a separate exhaust duct terminating 
at the connection D and leading to the extraction 
unit. The front plate A is a close fit to the sides of 
the grinding wheel and wipes off any dust clinging 


to the wheel sides. The method of construction 
ensures that no adjustment during the life of the 
grinding wheel is required, so that effective dust 
control is maintained at all times. 

A schematic end view of one of the wheel guard 
assemblies is shown in figure 2. The large dust 
particles, indicated by heavy dotted lines are at- 
tracted downward through the work rest perfora- 
tions. The very small dust particles indicated by 
the light dotted lines pass through the vertical and 
horizontal extraction orifices in the front plate. The 
particles admitted through the vertical slots at the 
wheel sides are communicated by separate ducts to 
the main top duct. 

The efficiency of the external dust control system 
can be judged by figure 3. This was taken with the 
machine under test while grinding sand cast pig 
iron and it indicates the dust control cut-off below 
the operators’ breathing zone. All particle sizes 
down to less than 1 micron are visible in the dust 
plume. Samples of air at the breathing zone were 
found to have dust counts not above that of the 
general surrounding atmosphere. For efficient opera- 
tion on the 16-in. machine described, the dust col- 
lecting unit should have a capacity of 1,400 cubic 
ft. of air per min. against a 10-in. total water 


column. @ @ 


3. Here judge the efficiency of the new system. The operator 
is grinding sand cast pig iron. The white zone in the center 
of the photo is the dust raised during the operation. Note the 
operator's breathing zone is totally clear of dust or particles. 
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PRECISION MACHINES ) 


PARKER - MAJESTIC 


y 


y 
SEMI-AUTOMATIC INTERNAL GRINDER 


f 


eee 


Accurate automatic sizing for production or semi-production. 
Cam actuated spindle infeed. 
Micrometer type wheel dresser facilitates size control. ; 
Models available in 12” or 24” table travel. © 
DESCRIPTIVE LITERATURE ON REQUEST Ss 


— ao wa2., 4 


PARKER-MAJESTI 
LOS. CAMPRU, METER ORT 7) ie 
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ABRASIVE Co. 


q # 


Grinding Wheel 


SIMONDS 


SEe4 bi vt oo 


—EE 


W Borolon’ white Wheels 


For hardened and high speed steels, high carbon, high chrome and other alloys. 


OTECTIVELY 
CKAGED 


For fast, cool cutting action with long wheel life, these wheels belong on 
your toolroom grinders. Made with W Borolon (special aluminum 
oxide abrasive) for fast stock removal and the finish you want without 
burning expensive steels. Engineered for true concentricity and good 
balance. Furnished in protective plastic bags. For consistently superior 
results, standardize on Simonds W Borolon White Wheels. 


Send for bulletin ESA 197. CAL L ee 


_SIMONDS ABRASIVE COMPANY + PHILADELPHIA 37, PA. 
: till Mscnailil ae LOCAL B10 
TAS Seay: 
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: PARTS PRODUCTION 
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PVE “ metricatly perfect seourate tc 
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RMS in hardened stwel 


PRODUCTION SALVAGE 


Low cost sizing of perte partially 


Sempieted in mass production 


rect reject parts: taper, out-of-round 


be 


NE SHOP 


Many uses: sizing or fitting all * ie 
: of parte —in any hardness. Making 
. special parts. old tolerances of 
6GG028" in tool anc die work, |‘ 


needed 


- MAINTENANCE OEPT. 
1 Dumb i, Past Sizing of repair parts, fitting 
* Zot al matchec parts ie Gaartnes 


reconditionine worn. 


haro-to- 


replace parts 


OA, RANGE K%* TO 2%" 


STOCK REMOVAL—GEOMETRIC ACCURACY 
PRECISION SIZING—FINISHING 


@® 6782 


Ei 


PRODUCTS COMPANY 
7923 MANCHESTER AVE. » ST. LOUIS 17, MO. 


SEND FREE HONING PORTFOL/O 
(CASE HISTORIES AND TECHNICAL INFORMATION) 


clip and mail coupon now 


SEE SUNNEN HONING MACHINES IN OPERATION 
BOOTH 474—MARCH 19-23 


A. S.T. E. SHOW—CHICAGO NAME 


COMPANY 
ADDRESS 
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Almost thirty years ago, Blanchard began 
developing and manufacturing better grind- 
ing wheels for Blanchard Surface Grinders. 
Our research first produced silicate bonded 
wheels, and then resinoid bonded wheels. 

Today, Blanchard offers silicate, resinoid 
and vitrified bonded wheels . . . scientifically 
manufactured and accurately graded in our 
modern wheel plant. 


PUT IT ON THE CHUL THE 
THE BLANCHARD MACHINE COMPANY 


THE BLANCHARD MACHINE COMPANY 64 State St., Cambridge 39, Mass. 


 Here’s why Blanchard Wheels 
" are best for Blanchard grinding 


Use Blanchard Wheels on your Blanchard 
Grinders. The correct wheel gives you peak 
production and economy on each job... 
whether the work is tough as copper or 
fragile as glass, whether it requires heavy 
roughing cuts or precision grinding within 
000010" of absolute flatness and surface 
finish of 1 micro-inch. 


GF 


Please send ‘‘The Art of Blanchard Surface Grinding” (3rd Ed.) 


NAME 


FIRM 


ee eee ee 
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64 STATE ST., CAMBRIDGE 39, MASS., U.S. A. 
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Sure ...onan 
ABRASIVE 


Nok 


Because the Abrasive 11 table has a 10” x 
15” chuck with a full 150 square inches of 
surface area. A big handfeed grinder de- 
signed to do more, more easily, the 144 
gives you a full 12” capacity under the 
wheel. A lot of grinder for the money. 


A GORILLA FOR WEAR 


A gorilla for wear, the No. 11% takes a 12” \ 
wheel. This gives you more cutting surface, n 
more pieces between dressings. You can 


remove more stock per pass, too, because of 
direct, built-in spindle power and the 200 
pound weight of the wheel slide and motor. 


4 FAST AS A RABBIT 
Fast as a rabbit, the No. 14% precision tool 


room grinder with Electrabrasive control 
saves you time, gives more precision, main- 
tains finish and eases operation. A big, new 
feature, the Electrabrasive stepless, vari- 


ABRASIVE 22 sores 


Machine Tool Com pany from a 12” to a 6” wheel, while maintaining 
East Provid 14. RI. effective torque. To operate all you do is 
set the knob on the wheel head! A BRASIV 
For Forty Years A two-cent post card will bring you this 
First For Accuracy — Economy whole story on the BIGGEST little grinder 


on the market. 
Encircle No. 1A on postpoid cord 
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More proof of how 


Norton G Bond wheels 
boost O.D. grinding profits 


Users praise “TOUCH of GOLD” performance that 
steps up production rate and quality while cutting costs 


Cylindrical Grinding is faster, easier, more profitable when 
wheels made with the Norton G Bond — most efficient vitrified 


bond ever developed — add the “Touch of Gold.” 


Users’ Reports on 
Cylindrical Grinding 


Job: Assorted small diameter stock. 


Report: G Bond wheel gave 50% more pieces 
per dressing, with greatly improved fnsch. 


Job: Rear axle pinions, SAE 4120 stock. 
Report: Grinding to .001”’ limits, G Bond 
wheels removed stock faster, more uniformly. 
Gave more pieces per dress, with less spark- 
out time. 


Job: 3’ diameter formed roll, hard steel. 


Report: Cooler cutting, crush-trues nicely, 
holds form. Best wheel ever used. 


Jos: Hardened steel raceways of ball bearing 
“inners.” 

Report: Ground 60 of the .075"’ radius 
grooves per dressing, compared to 25 with 
previous wheel. This G Bond wheel, also used 
on critical shoulder job, held form and gave 
superior finish. 
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Users’ Reports on Centerless Grinding 


Job: %"' diameter x 2’’ textile spindles, spindle steel. 

Report: G Bond wheels produced better form and finish than 
any other wheels. Gave 50% more pieces per dressing on both 
rough and finish grinds. Also eliminated previous distortion 
of spindles due to overheating. 


Job: Removing up to .010’’ per pass on varied steel parts. 


Report: Dressing required only once every 4 hours, instead of 
every 40 minutes. Best general purpose wheel ever used on our 
eenterless machines. 


Job: Thru-feed 42" diameter bar stock, stainless steel. 
Report: Cut faster and freer, held size better and gave better 
finish than previous standard wheel. 

Job: Y"' diameter shafting, drill rod and stainless steel. 


Report: G Bond wheel gave 16 hours longer wheel life and 
produced much better finish. 


Centerless Grinding benefits by the G Bond’s unique 
ability to hold each abrasive grain just long enough for 
maximum cutting action — an important “Touch of 


Gold” advantage. 


February, 1956 


In O.D. grinding, as in many other precision and semi- 
precision grinding operations, first-time users of G Bond 
wheels are quick to recognize that here, at last, are wheels 
that will outperform any others they ever used. Ad- 
vantages like these are the reasons why: 


Cooler cutting action... faster stock removal... better 
finish... more pieces per dressing... longer wheel life... 
easier dressing, with less wear on diamond or on crushing 
roll. 


Added up, all these new advantages mean valuable pro- 
duction economies and improvements in your product. 


That’s why G Bond users have been glad to show their 


N 


NORTON: Abrasives « 


RTON 


Grinding Wheels «+ 
BEHR-MANNING: Coated Abrasives * 


appreciation — with a steady stream of endorsements like 
those reproduced here. 


Your Norton Distributor 


is ready with proof of how G Bond wheels can add the work- 
speeding, profit-increasing ‘“Touch of Gold” to your own 
cylindrical or centerless grinding jobs. Or write to 
Norton Company, Worcester 6, Mass. Distributors in all 
principal cities, listed under “Grinding Wheels” in your 
classified *phone directory. Export: Norton Behr-Manning 
Overseas Incorporated, Worcester 6, Mass. W-1575 


Qlaking better products .... to make other products better 


Grinding Machines + Refractories 
Sharpening Stones © Pressure Sensitive Tapes 


Encircle No. 2A on postpaid card 
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MICROHONING“.. 


- 


INCREASINGLY, process engineers are recognizing Microhoning’s low- 
velocity abrading technique as a means of combining efficient stock 
removal with precision. 


The Brooklyn Works of American Machine & Foundry Company, in the 
precision-manufacture of recoil mechanisms for artillery weapons, 
required a process that would most efficiently remove substantial amounts 
of stock and generate functional surface characteristics on the |.D. of 
recoil cylinders and O.D. of piston rods. After extensive study of available 
methods, AMF selected Microhoning as the most productive and economical 
process for obtaining desired results. 


The floating piston in the recoil cylinder has nitrogen gas on one side and 
hydraulic oil on the other. Because silver ring seals are used, any error 
in geometry or roughness of cylinder or rod surfaces will induce deforma- 
tion or scoring of silver rings and break these important seals. 


The largest cylinder processed by AMF to date is for a 75 mm gun and 
has a bore diameter of 4.750 inches and a length of 46 inches. Piston 
rods for this gun are 1.375 inches in diameter and 56 inches long. Both 
1.D. and O.D. operations are on the same Microhoning machine— 
Model 450 Hydrohoner. 


The Microhoning process efficiently removes up to .026 inch of stock 
from cylinders and .006 inch from rods to correct waviness, taper and 
out-of-roundness. A geometric tolerance of .0001 inch is held while 
obtaining a 1.5 microinch finish. 


Working closely with AMF manufacturing personnel, Micromatic devel- 
oped fixtures and tooling that minimize changeover time. The fixture for 
the cylinder is mounted on an indexing table so it is simply indexed away 
from the spindle while the rod is being Microhoned. You, too, can solve 
your precision stock-removal problems through application of Microhon- 
ing—the low-velocity abrading process. 


Ya The, 


For further information write for CROSS-HATCH, Vol. 7 No. 5 


*MICROHONING = 
Stock Removal + Geometry + Size Control + Surface Finish 


Micromatic Hone CORPORATION 


8100 SCHOOLCRAFT AVENUE e DETROIT 38. MICHIGAN 
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\ For thirty years ‘‘Koebelite’’ has been an outstanding 
\ name in industrial diamonds. The Koebel Company, one 
\ of the largest in the field, has pioneered a seemingly 
\ endless procession of diamond tool advancements 
\ that have greatly influenced diamond tool practice 
\ throughout the world. 


\ “CEMENTED DIAMOND 
\ PARTICLES” introduces a-totally 
\ new concept in diamond tool 
engineering and design. 


\ In almost every industry, 
\ wherever diamond tools are used, 
\ there exists the possibility that 
CDP can do the job better, more 
\ economically. This material is 
\ particularly adaptable to existing 
and newly planned automatic 
\ production machinery. 


tarils ; ; 
Visit us at Booth No. 209 \ Detcils supplied on request 


at ASTE Show \ The ? witha ai ° 
DIAMOND TOOL CO. 


First to give industry the benefits of Diamonds set in Powdered Metal. 
9456 GRINNELL, DETROIT 13, MICH. 


EASTERN SERVICE BRANCH, Worcester 8, Mass. . . CANADIAN 
KOEBEL DIAMOND TOOLS, LTD., New Toronto, Ont. . . Representa- 
tives in Principal Cities. 


Encircle No. 215 on postpaid card 
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NO discussion of centerless type grind- 
ing machines would be complete with- 
out mentioning the abrasive belt type 
of centerless machines. Some of them 
will be discussed in this article; a few 
of the other conventional types of 
centerless machines will be discussed in 
next month’s concluding article. 


Abrasive belt centerless grinders fall 
into two categories: Those primarily 
for grinding and heavy metal removal 
operations and those for finishing. 


There are a number of centerless 
type grinders available. A number are 
used in steel mills to grind the O.D. 
of seamless stainless steel tubing. A 
machine, manufactured by the Produc- 
tion Machine Company, removes 50 
lbs. of Type 304 stainless steel at an 


Part 4. Machines, cont. 


Wheel Selection 


Prepared by the Editorial Staff of Grinding and Finishing 


average rate of | lb. of metal removed 
per minute. The machine uses an ab- 
rasive cloth belt 9 in. wide by 14 ft. 
long for grinding, and a shorter ab- 
rasive regulating belt. 


In this particular machine the wheel 
spindle is mounted on heavy precision 
bearings and is of the taper nose design 
for accurate location of wheel mounts. 
The machine can be equipped with 
steel contact wheel for heavy stock re- 
moval using coarse or medium grit 
coated abrasive belts. It is possible to 
change traverse direction which is very 
important for many grinding and fin- 
ishing applications and which can re- 
duce material handling costs to a mini- 
mum. This is particularly true on bar 
or tube work where more than one pass 


View of the abrasive belt centerless grinder which is used to grind the O.D. of stainless 
steel tubes. A typical production record is the removal of 50 pounds of Type 304 
stainless steel at en average rate of one pound of metal removed per minute. Machine 
is shown with a work holding fixture to accommodate long bars. 


ee. 


1 AM 


is required and tandem installations are 
not practical. 


The machine can be equipped with 
a traverse reversing device which may 
be operated manually, or automatically, 
and permits reverse of traverse direc- 
tion so that as many passes as may be 
necessary can be obtained without re- 
handling the work. This is accom- 
plished by changing the feeding angle 
of the feed belt or roll and when sup- 
porting fixtures are used the feeding 
angle of the rolls on the fixtures are 
changed simultaneously. 


On some recent tests conducted on 
abrasive belt centerless grinders it was 
found that on low carbon and stainless 
steel bars about 2 in. in diameter and 
10 ft. long cutting performance is great- 


Close view of new style abrasive belt feed 
box with greater center distance between 
pulleys. This improves belt tracking con- 
trol and permits use of longer feed belt. 
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ly improved when grinding with an 
active oil, The emulsion is a fair grind- 
ing fluid for carbon steel, but a very 
poor grinding fluid for stainless steel. 
Belts used in these tests were grit 50. 
aluminum oxide grain, resin bonded, 


cloth backed, 6 in. wide by 14 ft. long. 


The commercial cutting oil which 
worked best on stainless steel was a 
mineral oil base containing 3.3% sul- 
fur, 1.0% chlorine, and 11.4% animal 
fat, with a viscosity of 174 Saybold 
seconds at 100° F. 


A great deal of information has been 
gathered by the manufacturers of ab- 
rasive belts as well as by the manufac- 
turers of the machines on performance, 
economies, advantages, and disadvan- 
tages. At the present time GRINDING 
and FINISHING is preparing a series 
of articles on abrasive belt machining, 
which will start sometime late this 
spring. 


As in all cases, it is always best to 
contact the manufacturers for recom- 
mendations of machines and belts or 
wheels or any type of operation which 
is out of the normal range of work 
presently being performed in the plant. 


The Grinding Wheel 


Grinding wheel manufacturers have 
developed wheels using a wide variety 
of abrasives, including corundum, alu- 
minum oxide, silicon carbide, garnet, 
diamond, and other materials. 

The workman in charge of operating 
a modern centerless grinder is very 
much concerned with selecting exactly 
the right wheel and coolant for his 
machine for a particular job. Getting 
the right wheel for each job, to assure 
desired production, accuracy, and sur- 
face quality, is much more important 
in centerless grinding than in cylin- 
drical grinding between centers. 

In between-centers grinding, a skilled 
operator can manipulate a wheel, pro- 
vided it is not too far removed from 
having the ideal specifications for the 
job, and get a close approximation of 
the ideal grinding performance. He can 
make suitable changes in the feed and 
traverse and the relative speeds of both 
work and wheel. 

Such manipulation always alters the 
cutting characteristics of the wheel, but 
nearly always at the cost of reduced 
production from the machine. To a 
much lesser degree, the same manipula- 
tions can take place with centerless 


grinding, but only at the expense of 
the high production latent in the cen- 
terless grinding operation. Even though 
many centerless machines are used in 
job shops and for the production of 
short runs of a wide range of pieces, 
they are still at their most economic 
and profitable use when put to the 
mass production of long runs. 

Because of the variable factors in- 
volved in the nature of the work, feed 
and eject mechanisms, operator skill, 
condition of the machine, it is almost 
impossible to specify the exactly correct 
wheel for any job without making 
tests performed on the machine actually 
used in production of the actual work, 
using correct feed, wheel, and traverse 
speeds. 


Manufacturers of wheels have all pre- 
pared helpful lists of jobs and ma- 
terials with corresponding wheel spe- 
cifications, and a study of these lists 
will greatly reduce the time necessary 
to test and select the right wheel. All 
manufacturers can provide a table of 
grinding wheel recommendations cov- 
ering their products. From these lists 
you should be able to select a wheel 
which is the right one so far as having 
the correct type of abrasive, bond, and 
grain size for the work. 


Left: Sizing 12-ft. lengths of B1113 and 1020 screw stock, 
300 series stainless steel, and '/2-in. hard brass for American 
and Swiss type automatic screw machines. This straight stock 
varies from 3/16-in. O.D. to ‘2-in O.D. With a diameter 
reduction of .005-in. to .006-in. per pass, they have main- 
tained roundness and straightness within .0005-in. Machine is 
oa Porter-Cable L4, made by Engelberg-Huller, Syracuse, N.Y. 


Right: These 8-in. long tubes made of 24ST aluminum, vary 
in size from ¥%-in. O.D. to 1'/2-in. O.D. and have a wall thick- 
ness of 1/16-in. Lengthwise serrations around the circum- 
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ference of the tubes complicated the problem of holding strict 
tolerances and affecting smooth, precision finishing. 
This abrasive belt centerless combines a resilient contact 
wheel with a conventional regulating wheel and work rest 
blade, permitting a four to eight micro finish on the tubes. 
During the finishing operations on the tubes, resilience of 
the contact wheels on the machine eliminated chatter and 
compensated for irregularities in stock while producing a 
smooth finish. During operation, the wheel remained in con- 
stant balance for true running. 
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GRINDING WHEEL SELECTION CHART 


Below are listed the factors affecting the selection of the five constituents of a grinding wheel: abrasive, grain 
size, grade, structure, and type of bond. It should be understood that these conditions are flexible, and that occa- 
sional exceptions to these general principles will occur in actual shop operations. 


(1) Abrasive 


Factors Influencing 
lection: 


Rec d tions for 
General Practice 


Comment 


Physical properties of material to 
be ground 


NOTE: FRIABILITY: Some 
manufacturers prefix their 
abrasive symbol with a 
number indicating wheel 
friability. Semi-friable for 
fast cutting. Friable for 
hard materials like high 


speed steel. 


In general, use aluminum oxide 
wheels for steel and steel alloys 


In general, use silicon carbide 
wheels for extremely hard or 
brittle materials; also for very 
soft and ductile materials. 


Carbon Steels 

Alloy Steels 

High-Speed Steels 

Cast Alloys 

Annealed Malleable Iron 
Wrought Iron 

Tough Bronzes etc. 


Gray Iron 

Unannealed Malleable Iron 
Brass & Soft Bronze 
Aluminum Alloys 

Marble, Granite, other stone 
Rubber 

Glass, most ceramics 
Cemented Carbides 


(2) Grain Size 


Amount of material to be re- 
moved 


Finish desired 


Physical properties of material to 
ground 


Use coarse grain for fast cutting 
Use fine grain for fine finish 


Coarse grain for soft, ductile 
materials. 
Fine grain for hard and brittle 


materials. 


Exception: not on very hard 
materials where depth of pene- 


tration is small. 


NOTE: GRAIN SIZES are 
indicated on a scale from 
coarse to fine, numbered 
ranging from 6 to 600. 


(3) Grade 


Physical properties of material to 
be ground 


Area of contact 


Wheel speed and rate of feed 


Condition of machine 


The harder the material, the 
softer the wheel 
The softer the material, the 


harder the wheel 


The smaller the area of contact, 
the harder the wheel should be. 


The higher the work speed to 
wheel speed, the harder the 
grade, and vice versa. 


The more rigid the construction 
of the machine, the harder the 
grade. 

The more vibration in the ma- 
chine, the harder the grade. 


As wheel speed is reduced, wheel 
wear increases; so harder grade 
can be used. Also, volumetric 
rate of feed if increased. 

The presence of vibration and 
worn master parts of the ma- 
chine usually calls for a harder 
wheel than would be required 
for a machine in good condition. 


(4) Structure 
(grain spacing) 


Physical properties of material to 
be ground 


Finish required 


Feed: pressure on work 


Soft materials require more open 
spacing. 

The more brittle the material, 
the closer the grain spacing. 


The smoother the finish, the 
closer the grain spacing. 


For varying pressure, use more 


open spacing. 


NOTE: grain spacing, when 
indicated, is shown by a 
number from 1 to 15, the 
higher numbers indicating 
a wider or “more open” 
grain spacing. 


(5) Bond 


Dimensions of wheel 


Operating Speed 


Nature of Operation 


Finish required 


Thin cutting-off wheels and other 
wheels subject to deflection 
strains require Resinoid, Shel- 
lac, or Rubber bond. Solid 
wheels of large diameter either 
Silicate or Vitrified bond. 


Vitrified wheels usually best for 
speeds up to 6500 s.f.p.m. Use 
other bonds for higher speeds. 


Vitrified wheels usually for pre- 
cision, centerless grinding. 
Other bonds for various special 
uses. 


Resinoid, Rubber, and Shellac 
Wheels are generally best for 
high surface finish. 


NOTE: The vitrified bond 
is most generally used for 
centerless and precision 
grinding of all types. 

some instances, operation 
and performance make the 
selection of other bonds ad- 
vantageous or economical. 
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The only factors likely to deviate 
from their recommendations are grade 
and structure. These should not be 
more than a few degrees off from those 
of the wheel ultimately found to be 
exactly right for best performance under 
your own conditions of operation. The 
condition of your machine, operator’s 
skill, vibration in the shop, machine 
mounting, and other factors will cause 
variations between the manufacturer's 
recommendations in a printed list and 
the wheel which the manufacturer’s 
engineer eventually helps you select to 
give the best wheel life, surface finish, 
accuracy, and quantity production. 


To avoid unnecessary tests every time 
the same or a closely similar job is 
considered, it is desirable to keep job 
records, listing all job conditions and 
results. It is suggested that all of the 
following facts be recorded on each 
centerless job run through your shop: 

1—Name of part and part number. 
2—Size, (diameter and length). 
3—Material 
4—Amount of stock removed in 
each cut. 
5—Finish required. 
6—Type of grinding. 
(Thrufeed, infeed or end-feed). 
7—Traverse rate. 
8—Grinding wheel speed. 
9—Regulating wheel speed. 
10—Regulating wheel angle. 
11—Blade material. 

12—Blade angle. 

13—Height above centers. 

14—Machine make, model and num- 

ber. 

15—Grinding wheel make. 

16—Grinding wheel specifications. 

17—Coolant used. 

18—Production per hour. 


If records are kept in such detail, 
they not only show which wheel is best, 
but are invaluable guides in setting up 
similar jobs. 


It is good for foremen and grinding 
machine operators to have some knowl- 
edge of what governs wheel action, the 
properties of abrasives, and just how 
the grinding action occurs. Among 
other things, that knowledge will en- 
able them to judge why and to what 
extent a wheel selected for a test does 
or does not give exactly the perform- 
ance desired, and so determine which 
wheel should be used. Such knowledge 
will also assist the operator in making 
slight changes in speeds and feeds when 
it might be necessary to grind a par- 
ticular lot of parts with an available 
wheel, which might not be the wheel 
really best suited for the work under 
mass production operations. 
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STANDARD MARKING 
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SYMBOL / 
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Soft 


ABCDEFGH 


Sa. 
jar 2 


GRADE SCALE 


SYSTEM CHART 


5 6 
Bond Manufacturer's 
Type Record 


=~ 23 
an ee, 
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EXHIBIT A 


POPE surcr-precision, HEAVY DUTY 
BORING SPINDLES for boring holes round within 
millionths of an inch. Available in both belt 
driven and motorized units to meet a wide 
range of speeds and horsepower. Send us your 


tencti 


specificati for q 


EXHIBIT B 


a ot 


POPE ; wr, rorauy 
ENCLOSED 3600 RPM 
MOTORIZED, CARTRIDGE 
TYPE PRECISION SPINDLES 
with double row cylindrical 
roller bearings and separate 
thrust bearings for no endwise 

movement of the shaft 


EXHIBIT D 


HEAVY DUTY, 
% TO 100 HP 
DIRECT 

MOTORIZED 

SPINDLES 
for Horizontal or Vertical Skin 
Milling, Grinding, Milling, 
Boring and Other Operations 


EXHIBIT F 


POPE sweavy oury vee- 
BELT DRIVEN, PRECISION 
MILLING SPINDLES, 
ond Wheel Heads, 4 to 50 HP 


EXHIBIT ¢ 


f] — 
om) 2 
weencn yj 

go tJ 


U 
new POPE ouicx, 
SELF-REMOVING 
WHEEL HOLDER 
for surface grinders and tool 


and cutter grinders — elimi- 


nates the necessity of a wheel 


puller. Write for quotations. 


Encircle No. 216 on postpaid card 


EXHIBIT E 


4 8a) 
Peg? 
a 
POPE super-precision 
MOTORIZED TOOL AND 

CUTTER GRINDER SPINDLES 
with clearance Angle Swivel- 
ing Heads for Angular Adjust- 
ment In A Vertical Plane 


WRITE FOR COMPLETE SPECIFICATIONS, PRICE AND DELIVERY 
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EXHIBIT G 


POPE iwreenai 
GRINDING SPINDLES 
for Bryant, Excello, Heald and 
Landis Grinders. 


EXHIBIT H 


+ 


POPE surer-precision 
HIGH FREQUENCY HEAVY 
DUTY GRINDING AND 
MILLING SPINDLES 


for speeds up to 100,000 RPM 


No. 107 


41 


! | 
ee §=— es 
2 5 4 
+>" i 
\\ iz 
so 240 
°° = ‘ eee > 
100 320 | 5 
a are 
ee | ia 
PC 180 600/ « Et | 
(USE OPTIONAL) 
|| Medium Zz 
Pe foe ese 
Pe 
LOOK AT THIS EXHIBIT © 
_ POPE precision sPinDLeS 
es 
: EE OTST ons. ¥ J 
3 ee Fe SF 
| ed 
i = 
a 
- 
—— 
sr BORE 
tt ee 
—_—— PRECISION SPINDLES — — —__—— —______— 
ee 
FP ee a 
pa ae i. 


WéeB LUBRICANTS 
AND COOLANTS 
IMPROVE EVERY 
GRINDING JOB! 


Sixty-seven solid years of specialized erperience stand behind 
White & Bagley Grinding Lubricants and Coolants. Here are some 
of the W & B products that are boosting production, reducing 
grinding costs, and producing betler finishes for more and more 
plants throughout the world: 


insures rapid and clean 

W&B stock removal; keeps wheels 
Lubricant open and free-cutting; per- 
mits the use of finer wheels 

1888 produce smooth finishes. 


Wé&B transparent and foamless; 


Grinding gives unusually keen grind- 
ing action and rapid chip 
Concentrate settling; for grinding fer- 


1500 rows metals. 


W & B  iroduces the highest re- 


i flective finish; permits rough 
— ng grinding and finishing with 
Lubricant the same wheel. 


We&B for close-tolerance, nage 
oil grinding; especially de- 
Grinding Oil sirable on machines which 
g perform a wide range of 

1572 _ oil-grinding operations. 


W & B adds potency (sulphur and 
fat) to petroleum or cutting 

Base ails to give improved re- 

L sults in grinding and 4 
machining. Courtesy, Jones & Lamson 


Let us help you with your needs for grinding 
lubricants and coolants. We specialize in your requirements. 
For further information, mail the coupon today! 


THE Wueire SG BAGLEY CO. 
Worcester, Mass. Detroit, Mich. 
Originators of Grinding Lubricants 


oa ee, i "tm 
The White & Bagley Company 
Worcester, Mass. 
Please send us more complete information on 


O O CO UO O 


1888 1500 E-1 1572 Base L 


City Zone State_ 
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Properties of Abrasives 


Before the art of grinding was de- 
veloped to its present day importance, 
there was very little need for having 
different kinds of abrasives. However, 
analysis has shown that each abrasive 
has its own group of tasks at which it 
excels. 

Basically, an abrasive cuts and pene- 
trates a material that is softer than 
itself. The most important properties 
that make it effective in this cutting 
action are (1) hardness, (2) toughness, 
and, (3) the nature of its fracture. 

“Hardness” may be thought of as 
scratch hardness—the ability of one 
material to penetrate or scratch a softer 
material. It is obvious that the hardness 
of abrasive materials is greater than 
that of the metals or other substances 
they are called upon to abrade. 

“Toughness’—body strength—is the 
ability of the abrasive grains to resist 
fracture under the impact of grinding. 

“Fracture” of the abrasive serves to 
resharpen the grain, without loss of the 
entire grain. It should occur only after 
the original point or edge of the grain 
has dulled. 

Dulling of abrasive points in grind- 
ing, which leads to a glazed wheel face, 
has been commonly thought of as de- 
pending on the hardness of the work 
relative to the hardness of the abrasive. 
Aluminum oxide abrasive glazes more 
readily on hard cemented carbides than 
on soft steel because the carbide is 
harder than the steel. Similarly. alumi- 
num oxide glazes more rapidly on glass 
than does silicon carbide because alumi- 
num oxide is the softer ot the two 
abrasives. 


Solubility Effect 


However, recent experiments con- 
ducted at Norton Research Laboratories 
reveal that point dulling and glazing 
is brought about also by the chemical 
nature of the abrasive as related to the 
work, This is known as the solubility 
effect. 


In principle, if the point of a crystal 
of rock salt is rubbed on ice in a tem- 
perature well below the freezing or 
melting point of ice, the point of the 
salt crystal will be worn down because 
pressure and heat produced by the rub- 
bing action tend to melt the ice so that 
a solution of salt and water is produced 
at the point of contact. 


Thus we find that, while silicon car- 
bide is harder than aluminum oxide, 
it dulls more rapidly on hard steel than 
does aluminum oxide. The explanation 
seems to be that the silicon carbide ab- 
rasive is more soluble in steel than is 
the aluminum oxide abrasive. Similarly, 
aluminum oxide when used to grind 
glass, dulls at a rate which is far too 
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rapid to be explained merely by rela- 
tive hardness. The penetration hardness 
of glass is much less than that of hard 
steel. The explanation seems to be that 
the abrasive is soluble in glass. 


Ease of Fracture 


A wheel should be “self sharpening.” 
That is, the abrasive and the bond 
should be such that the abrasive grains 
will be fractured and eventually torn 
from the bond at the moment when the 
grains become too dull to cut efficiently. 

Another new concept is that alumi- 
num oxide is not “tougher” than silicon 
carbide. Actually, it is more easily frac- 
tured in grinding than the latter. 

Ease of fracture is a function of body 
strength which is important in all cen- 
terless grinding—and other grinding— 
operations. If body strength is too low, 
the abrasive will be wasted away by 
crushing. If body strength is too high, 
entire dulled grains must be torn out 
bodily and wasted in order to sharpen 
the cutting face of the wheel. Ideal 
strength is that which permits fracture 
and resharpening when, and only when, 
the grain point is partly dulled. Such 
correct fracture permits loss of only part 
of the grain and permits the sharpened 
remainder to continue cutting. Frac- 
ture is also helpful in shedding “load” 
particles of the work which cling to the 
wheel face and interfere with grinding. 

The bond of the wheel has a similar 
influence on fracture. If the bond is 
too hard, the grains will be retained 
too Jong, and, unless they themselves 
fracture easily, the grains will then 
have only a rubbing rather than a 
grinding action. If the bond is too soft, 
whole grains will be torn out before 
they have dulled or had a chance to 
fracture, thus shortening wheel life. 


Abrasive Types 


The type of abrasive to use depends 
upon the physical characteristics of the 
material. For very hard, very soft, or 
very brittle materials the abrasive 
should be silicon carbide, which breaks 
down easily. Silicon carbide wheels are 
used for such materials as cast iron, 
cemented carbides, brass, bronze, alumi- 
num, stainless steel, carbon and glass. 


Aluminum oxide abrasive is used for 
those tough materials of high tensile 
strength which would break down the 
silicon carbide grains too soon. The 
majority of steels are ground with 
aluminum oxide wheels. 


Bonds 


Vitrified bond wheels are used for 
the majority of centerless jobs. Resinoid 
wheels are used for certain special jobs 
such as parts made of case-hardened 
steel or very hard steel alloys where fine 
finishes are needed. Among these are 
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PRECISION 
GRINDER 


WITH CONTINUOUS WORK INSPECTION 
AND INFINITE PRECISION 
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SPECIAL 
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SURFACE ms 

GRINDER PRICED UNDER... 


(fill in coupon below, 
you'll be surprised) 


Working with TUNGSTEN 
CARBIDE or Tool Steels— 
VISUAL GRIND will permit 
a semi-skilled operator to 
form-grind shapes such as 
are illustrated without con- 
tinued comparator check- 
ing with the tool room— 
since this function is done 
by the built-in optical com- 
parator. Fill in the coupon 


below — let us show you 
how VISUAL-GRIND will 
speed production — cut 


BUILT TO 
SPECIFICATIONS 


costs. 


THE CLEVELAND GRINDING MACH. CO. 


1643 Eddy Road Cleveland 12, Ohio 4 
Gentlemen: 
[} Please have your representative call at our 
pliant. The most convenient time would be (week) .............. NS 
) Phone for appointment. q 
(} Please send us complete information on the NEW VISUAL GRIND. 4 
SS cla EC NT Sige eS i CR RRUEe Bima eee TITLE - 
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ball finishing, special alloy steel bear- 
ing sleeves, drill rods, clock arbors, 
piston pin finishing, and clock balance 
staffs. 

The grade, or bond hardness, to use 
depends upon the stresses set up in 
the wheel by the various elements of 
the grinding action. In general, bond 
hardness should increase with the mag- 
nitude of the stresses—but not to the 
point where the grains are held too 
long. 


Depth of Cut 


The depth of cut sets up both com- 
pression and shear. The important con- 
sideration is their magnitude per unit 
of area of contact between grinding 
wheel and work. Since, for a given 
feed the total stress set up is practically 
uniform, the unit stress depends upon 
the area of contact. The greater the 


area, the less unit stress, and the softer 
the bond, that can be used, and vice 
versa. The shorter the piece and the 
smaller its diameter, for infeed and 
centerless grinding, the smaller the area 
of contact and the quicker a given 
wheel will break down. Therefore, in 
infeed grinding small diameter work 
calls for harder grades than large diam- 
eter pieces. Also, because there are 
more fine abrasive grains per unit of 
area than coarse grains, the stress per 
grain decreases as the size of the grain 
decreases, and vice versa; thus, the size 
of grain can be increased for larger 
diameter work pieces. As a general rule, 
very small diameter pieces are usually 
ground to best advantage with wheels 
of 80 grain or finer. The ordinary run 
of work can be ground with a 60 grain 
wheel of aluminum oxide and a 36 
grain wheel in silicon carbide. 


AMERICA’S LEADING 


RSS - 
S =z e 


MANUFACTURERS 


CARBIDE TOOL and CHIP 


CBW-6 Chip Breaker and 
Diamond Grinder. Other 
Models also available. 


14-WD Wet or Dry 
14” Carbide Tool 
Grinder. 6” and 10” 
also available. 


1651 DOUGLAS AVE., KALAMAZOO, MICH. 


BREAKER GRINDERS 


SAVE TIME . TOOLS -. WHEELS 
with America’s “Choice” and 
most complete line of Carbide 
Tool, Chip Breaker and Diamond 
Finishing Grinders. Over 6,000 
in service. 

Clip this ad to your letterhead 
and Carbide Grinder Catalog 
will be sent by return mail. 
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While in infeed grinding, the longer 
the work piece the greater the area of 
contact, the effect of length on wheel 
action is so slight that ordinarily it 
will not affect the grade nor the grain 
size. However, work length should be 
considered in thrufeed grinding, for a 
wheel which will perform satisfactorily 
on short pieces may wear enough, when 
grinding long pieces, to produce a ta- 
per; therefore, it is generally better, 
when thrufeed grinding long bars or 
tubes to use harder wheels and finer 
grain sizes. 

Infeed grinding often involves grind- 
ing close to a shoulder, which may tend 
to break down the corner of the wheel. 
To offset this, harder and finer wheels 
should be used. 


To remove large amounts of stock 
with heavy cuts calls for coarse grained 
wheels or open structure, to allow for 
sufficient chip clearance. 


Wheel Speeds and Work Speeds 


Wheel action depends upon the 
ratio of wheel speed to work speed in 
s.f.p.m. Increasing the ratio makes the 
grinding wheel act harder, and vice 
versa. Thus it is important in ordinary 
grinding to maintain wheel speed or 
the wheel will act too soft and so wear 
excessively. This is most likely to hap- 
pen as the diameter of the wheel is 
reduced through wear. When that hap- 
pens the peripheral speed should be 
maintained by increasing the r.p.m. 

An exception to this is when an ex- 
ceptionally fine surface quality is de- 
sired. This can be secured by reducing 
the peripheral speed of the grinding 
wheel to 2,000 or 3,000 s.f.p.m. 

But ordinarily it is best to keep the 
peripheral speed of the grinding wheel 
at the highest safe speed for the type of 
bond and grade of the wheel—which 
for vitrified bond is 5,500 s.f.p.m. for 
low strength (soft) wheels; 6,000 
s.f.p.m. for medium strength (medium 
grade) wheels; and 6,500 s.f.p.m. for 
high strength (hard) wheels. 

Resinoid bond wheels have a top 
limit of speed of 6,500 s.f.p.m. for soft 
wheels; 8,000 s.f.p.m. for medium 
grades; and 9,500 s.f.p.m. for hard 
grades. 

The correct ratio of wheel speed to 
work is best achieved by setting the 
speed of the regulating wheel which, by 
acting as a brake on the work, de- 
termines the rotating speed of the work. 
If this is too high the effect is the same 
as reducing the speed of the grinding 
wheel—the grinding wheel will act too 
soft, will wear too rapidly, and has to 
be trued excessively to maintain its 
shape. This not only wastes abrasive 
but interferes with production. 

For both thrufeed and infeed grind- 
ing the starting work speed is usually 
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somewhere between 69 and 123 s.f.p.m. 
depending upon the nature of the work 
material and the specifications of the 
grinding wheel. 


Surface Quality 


Fine surface quality and a high de- 
gree of accuracy is usually secured by 
using hard wheels of fine grain, re- 
moving a small amount of stock at each 
pass and gradually building up the sur- 
face. However, on infeed work using a 
machine which is equipped with an 
automatic spindle reciprocating attach- 
ment fine finishes can be secured with 
comparatively coarse grained wheels, 
thus increasing the possible depth of 
cut. 


In centerless grinding it is sometimes 
advisable to use a softer wheel than 
would be indicated by the foregoing 
general rules. For instance: the higher 
above the centerline of the wheels that 
the work is placed, the faster the round- 
ing action. It is possible to have the 
work higher with soft wheels than with 
hard ones, therefore, when work is dif- 
ficult to round up, use a softer wheel 
and raise the work. 


In fact, it is much better on any type 
of work to use a wheel that is one grade 
too soft than one that is one grade too 
hard, for the softer wheel cuts faster, 
and is less likely to leave chatter marks 
or score or burn the work. While a too 
soft wheel will require excessive truing 
to restore its shape, one that is too soft 
will require less dressing to remove 
loading and glazing. On balance, a 
wheel only slightly too soft will often 
produce more parts in its lifetime than 
one that is too hard. 


A word of warning: a not uncommon 
mistake, when faced with a new center- 
less job, is to try grinding with a wheel 
of the same specifications as used for 
the same or a similar part when grind- 
ing between centers. In some cases it 
will work, but more often there is ap- 
preciable difference one way or the 
other in grain size, grade or structure, 
as shown in Table I, comparing some 
typical jobs which can be ground by 
either method. 


End of Part Four. Part Five 
will appear in the March issue 
and will feature Causes and 


Cures of Faulty Grinding. 


Job or 
Material 
Alnico 
Aluminum 
Axles 
Brass 
Hard 
Bronze 
Cast Iron 
Cemented 
Carbides 
Forgings 
Steel, 
Hardened 
Soft 
High 
Speed 


Stainless 


TABLE I 


Recommended Wheel 


Specifications 
Between- 
Centerless Centers 
Grinding Grinding 
A60-L6-V A46-M5-V 
C36-K8-V C36-K8-V 
A60-N6-V A46-N5-V 
C36-06-V C36-K8-V 
A60-M6-V A46-M5-V 
C36-M7-V C36-K8-V 
C80-K8-V C60-K8-V 
A60-P6-V A46-N5-V 
A60-N6-V A46-M5-V 
A60-06-V A46-N5-V 
A60-M6-V A46-K5-V 
C36-N7-V Cc 46- M7 vv 


REPRINTS AVAILABLE 


A few reprints of articles 
which have appeared in pre- 
vious issues of GRINDING and 
FINISHING are available: 


Abrasive Grains, by Joseph J. 
Forrester. 

What Is the Smallest Radius 

That Can Be Dressed With a 

Wheel Dresser? By Henry F. 
Swenson. 

Where and How You Can Use 

Abrasive Rolls, by Robert Mc- 
Adams and James L. Erick- 
son. 


Available at no charge from 
GRINDING and FINISHING, 
222 E. Willow Ave., Wheaton, 
HT. 


Sewing the Industry Since IS52 


with a 


POSITIVE POWER. 
woobds MOTOR ARBOR 


Rugged as a block of New England granite—smooth running as a Kentucky Derby 
winner—operates at a cost to win the approval of any Scotchman. This description 
applies to any WOODS Motor Arbor. 


Precision built and “tape insulated", WOODS motors are available in a wide variety 
of types and range from one to one hundred horsepower. Extremely adaptable for 
use requiring precision balance, a minimum of space and delivering the maximum of 
power. Why not investigate the advantages of these time-and-money saving motor 
arbors for your plant today? 


Send for descriptive material 


yu _,MoTOR DIVISION _jn=r 


S, A. WOODs MACHINE: Co. 


27 OD AMRELL STREET 


February, 1956 


BDOSTON 
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(PD) Wuee ts. For now CiIncINNATI Grinding Wheels offer 
Positive DuPLICATION—a remarkable achievement in precision 
manufacturing and quality control that can save you money ... and 
increase your production, 
Here’s how CINCINNATI (PD) WHEELS can put a twinkle in your eyes 
and a smile on your face: through the Cincinnati (PD) Manufacturing 
Process you are assured Positive Duplication of the original wheel 
every time you reorder. *‘On grade” with a CINCINNATI (PD) WHEEL 
means all future (PD) WHEELS will act and grind exactly alike. 
Yet CINCINNATI (PD) WHEELS are priced no higher than ordinary 
wheels. 
So, let us help you get out of the dog house and lead a normal life 
again. Just contact us and we'll send one of our representatives— 
men who know grinding and grinding machines as well as 
grinding wheels. Write, wire or telephone Sales Manager, 
Cincinnati Milling Products Division, The Cincinnati Milling 
Machine Co., Cincinnati 9, Ohio. 
Remember—only CINCINNATI Grinding Wheels give you... 


te 
{ \ > > NN 
(PD) POSITIVE DUPLICATIO 
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ARE YOU IN THE DOG HOUSE BECAUSE OF 
GRINDING WHEEL PROBLEMS? Then switch to CINCINNATI 
0 ee@e 


CLELE RATE 


Grinding Wheels 


A PRODUCTION-PROVED PRODUCT OF 
THE CINCINNATI MILLING MACHINE CO. 


=" 
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Chip Breaker Ground Onto Bottom of Drill Bushing 


By H. J. Gerber 


Often the jig drilling of certain types 
of steel will produce problems caused 
by the packing and winding up of 
long stringy chips. These chips will 
collect and tangle up directly under the 
jig bushing or under the bushing plate 
adjacent to the bushing. 

There are several possible solutions 
to this problem: One is to seat the bot- 
tom of the bushing directly on the top 
surface of the work so that the chips 
will be forced to travel directly up the 
flutes of the drill and out of the top 
of the bushing. Another improvisation, 
sometimes resorted to, is the beveling 
of the bottom edge of the bushing in 
order to deflect the chips to the side 


and away from the drill and bushing. 

Often, however, neither of the above 
methods will prove adequate for proper 
disposal of long tangled chips. The 
illustrated chip breaker is one of the 
most effective methods I have seen 
for actually breaking up these long and 
dangerous ribbons and preventing a 
possibility of entanglement or packing. 
A notch, ground as shown to a sharp 
cutting edge, will break the chips into 
small pieces as they travel up the flutes 
directly above the cutting lips of the 
drill. This simple modification is ef- 
fective both as a safety feature and an 
aid to cleaning the chips from the jig 
after unloading of the work. ee 
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BUSHING 


Currine Enoce 

—"NorcweD INTO 

LoweR END OF 
BUSHING 


Do you use short cuts in your work? Do you have any kinks which would be helpful to the next fellow? Send them to 
GRINDING and FINISHING for publication. All material is paid for! Material can be in your own words, drawings 
can be rough pencil sketches; our editorial and art departments will do the rest. Send your Hints and Kinks to: 


Editor, GRINDING and FINISHING, 222 E. Willow Ave., Wheston, Ill. 
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Plate Glass Squares Aid 


In Fitting Form Tools 
By Clifford Molloy 


Fitting form tools and punches to 
match templates and gages is a common 
operation in many shops. Of course in 
the modern shop the optical comparator 
will generally be used for the final 
check on the form. However there are 
many occasions even in the large shop 
where a tool is ground or filed to 
match a radius gage or template. 

The usual procedure is to place the 
tool against the gage and hold it up 
to the light and sight through the joint 


47 


io determine the high points. In using 
this method, errors are sometimes in- 
troduced by failure to hold the work 
and gage parallel and square. 

To avoid this error we made up 


VERSATILE 
PRODUCTION 


TOOL ROOM 
GRINDER 


/ ci) 
= * 


"aa 7 MODEL 1G-103 4 


INTERNAL GRINDER 4 


: a / 


MODEL EG-103 
CYLINDRICAL 
GRINDER 


Arter’s dual purpose grinder — Internal Grinder or Plain 
Cylindrical Grinder by simply changing wheelheads. This rela- 
tively low-priced grinder, designed for tool room or production 
work where small-in-capacity machine is needed, can be used as 
prime equipment or as an auxiliary to larger machines. 


ARTER GRINDING MACHINE COMPANY 


WORCESTER 5, 


MASSACHUSETTS 


Jigmatic Automatic Tape Controlled Positioning Table ® Rotary Surface Grinders 
Flat Circular Cutter Grinders © Internal Grinders ® Cylindrical Grinders ® Carbide Tool Grinders 


AGENTS IN 


INDUSTRIAL CENTERS OF UNITED 


STATES AND CANADA 
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some small squares about 4x4” of 
plate glass. The work and gage are 
held against the under surface of the 
glass while sighting through the joint 
toward the light. This insures the work 
piece and gage or template being in 
the same plane and parallel. ee 


Holder Permits Faster 
Center Regrinding 
By William Martin 

We have quite a few lathes in opera- 
tion in our shop and as a result the 
tool room gets many centers sent in 
for regrinding. In order to speed up 
the job of regrinding these centers, a 
holder was made to permit a prelimi- 
nary rough grinding of the centers 
on a heavy pedestal grinder. Of course 
this rough grinding operation is only 
performed on centers which are in bad 
condition. 


This holder is shown in the draw- 
ing and consists of a commercial 
adapter which takes taper shanks and 
is straight on the O.D. This adapter 
is mounted in two needle bearings 
which are pressed into a sleeve. 

To use this holder the center is 
slipped into the taper socket and the 
center is held against the grinding 
wheel at such an angle that it grinds 
as it rotates. A little practice will 
quickly determine the best angle. 

This will quickly dress the center 
down so it is ready for finish grind- 
ing. The adapter was selected with a 
socket to fit the largest centers, and 
using sleeves to permit smaller centers 
to be held. A hole through the adapter 


permits ready removal of the centers. 
. < 


SALVAGE 


DIAMOND 


& 
HIGH 
PRICES PAID! 


YES . . . WE BUY SURPLUS DIAMOND 
WHEELS AND TOOLS, ALSO DIAMOND 
WHEEL STUBS AND SLUDGES. HIGHEST 
RETURN ON CUSTOM PROCESSING. 


NATIONAL DIOCHEMICAL CO. 
3106 W. LAKE ST. CHICAGO (2, ILL. 
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For Rapid Barrel Finishing 


EXOLON 


Tumbling 
Abrasive 


Various stamped, 

die cast, forged 

and screw machine parts 
before and after 

barrel finishing with 
EXOLON abrasives. 


@ More and more manufacturers are turn- 
ing to barrel finishing for its big savings 
and uniformity over individual hand 
finishing. 

Naturally, the process is only as effective 
as the abrasive used. In response to the 
demand for a fast-cutting, long-life abra- 
sive, EXOLON has developed this super- 
- hard aluminum oxide grain which is 
barrel-finished itself for non-scratch, precision smoothing of 
your metal surfaces. 


SINGLE OPERATION ECONOMY 


& & Cones & May we barrel-finish some »f your sample parts a¢ no obliga- 

% IN REMOVING BURRS tion to you? Or, if you prefer, we are prepared to furnish 
you p prep 

% IN REMOVING SCALE you trial lots of Exolon Barrel Finishing Abrasive at quan- 


tity discount for trial in your own barrel. You will find, as 


from: 
e forgings others are finding daily, that it gives you a superior finish 
. at substantially lower cost. Write today! 
@ metal castings ; 


metal stampings 
@ machined parts Th EXOLON C 
which can be handled in the barrel. e ompany 


WRITE TODAY FOR DETAILS including our 
new fact-filled catalog. 


1002 East Niagara Street Tonawanda, N. Y. 
Thorold, Ontario, Canada 


Manufacturers of SILICON CARBIDE and ALUMINUM OXIDE ABRASIVES 
Encircle No. 221 on postpaid card 
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Chicago will be host to the biennial 
ASTE Industrial Exposition, March 
19-23, at the International Amphi- 
theatre. 

Following is a list of exhibitors whose 
products are of interest to all who are 
connected with abrasive operations. 

Listed here are some of the products 
to be shown by the exhibitors. 


Almco Supersheen, Div. 704 
Queen Stove Works, Inc. 
Albert Lea, Minn. 
The complete line of tumbling equip- 
ment, materials, and compounds wiil 


be exhibited. 


American Coldset Corp. 205 
Paterson, N.J. 

Shown will be the full range of dia- 
mond tools, diamond wheels, and dia- 
mond core bits, with accent on diamond 
form tools for use on Hoglund, Jones 
& Lamson, Ex-Cell-O and Diaform 
dressers embodying the new M28 set- 
ting. 


American Herforder Corp. 619 
Chicago, Ill. 

The line of universal grinders and uni- 

versal tool grinders will be shown. 


Anderson Oil Co., F. E. 467 
Portland, Conn. 

Displayed will be coolants, lubricating 

oils, cutting oils, machine cleaners, rust 

preventatives, machine tool paints, 

lacquers and defoamers. 


Aro Equipment Corp., The 638 
Bryan, 0. 

Exhibited will be the company’s line 

of portable pneumatic power tools and 

industrial lubrication equipment. 


B MT Mfg. Co. 709 
Elmira Heights, N.Y. 

Tumbling barrels and tumbling sup- 

plies. 


Bachmann Co., Inc., Eric R. 1301 
Long Island City, N.Y. 

Shown will be the Loewe optical pro- 

file grinder, the Herminghausen cen- 

terless grinder, and the Kuhlmann tool 


and cutter grinder. 


Balance Engineering Co. 11 
Chicago, Ill. 
The complete line of balancing equip- 


ment will be exhibited. 


Barnes Drill Co. 

Rockford, Ill. 
Magnetic coolant separators, combina- 
tion magnetic and fabric coolant filters, 


1127 


ASTE Show, Chicago, March 19-23 


honing tools, honing abrasive stones, 
and combination fabric coolant and 
chip filter. 


Besly-Welles Corp. 637 
Beloit, Wis. 

New products to be shown include 

Besly-Metro standard and special car- 

bide tipped tools, and Besly - Metro 


gages. 
Boyar-Schultz Corp. 1510 
Broadview, Ill. 

New products to be shown are the 
6x18 hydraulic grinder, 6x18 hand feed, 
Hydra-Lite hydraulic bar feed, and the 
6x12 hydraulic grinder. Profile grinders, 
surface grinders, screw machine tools, 
copper head laps, T-slot bolts and lead 
screw tapping attachment will also be 
exhibited. 


Brown & Sharpe Mfg. Co. 374 
Providence, R.I. 

Machinist's tools and gages, electrunic 
measuring equipment, gage blocks and 
accessories, milling cutters, arbors, 
adapters and collets, screw machine 
tools, permanent magnet chucks, vises, 
pumps, ground flat stock and miscel 
laneous shop equipment. 


ENTRANCE __ 
° ° ° 


° ° 


REGISTRATION 


° ° ° ° 
800] 90) 01 sailed 
1000 
398 b— — 
806/ 907 906, 107 106 
608; 909 
' 1010 J itt 110 
* | 810 HOfior! 
Ar— on | A a A 
i Bi2 | [#2 Ors) | mis} | 
- Sle. = “| 1016 Shmsl oa 
816 | 917 | ' mir | 
le aha al let 


T 
is) 92! 9/82 021 J | Tr) 
16, #20} _10 |_jO 1020} 1121 | | J 
LY |e _| {peel 


826 926 1027) 1026/1127 26 
93! 
928} 10. wo2Be}129 1126) 
_ 930 f 
103) ' us | 
03 O30} 113 


NORTH [> 
| | 


| 


|B | 10 141! 


1520 


| 1424] 1525 
1374/1425 


| PTO MEETS 


? ? 60! 
1600 | 170! 02 af "| 


| 
Rms Ss = henna ammadl 
A A A 
= =— i =— eo | 
is #3) S jaz] isis |S 
eizpeiy } i —_ 
E jre}os| & [we] ios] € 
- — ——So -—++— | 914 
ee P77) | reper jeeyioi7 || | 
a 47} 4eat+or— 
6'6 "910 ? 09/8 eel isi9 54 
—_+—+4 ~ }+—+— - -+ | 1920 
620] '7 UV > °) seq 921 | O} | 
Tied ec (ee 


RESTAURANT 


1330 1430] 1531 P ; 
= | L 
|932hosy  jroszjiiss| N34 ee 
t } ; 
334 | 
: 98 1037/1036) 1137 1436 | 1440 | 1444 
937 36 ae Sane Ns 
\\\ ANN 
Zz | 5 .. NIN © ; 
— REGISTRATION 
' 4 4) 1140 
840 vai | seo] 040 e afi | , 
ENTRANCE 


GRINDING and FINISHING 


Aas se a nee 4 poe i er See - * o 
aie oe a F Cm eee ee ee 
ee ey ee a ee ek ae — = Jee = -— o.. 
ae yk pS oe er ——— ee ee ae a ¥ : 
ae es er ae eat gE OF eee mY, 
"4 \ pT ’ 
: ee 
ag 
ae 
Se 
© aa 
ts | | | a . 
a4 ai 
oy | 190) 
m4 | | | Ls 
a ; | 
Ri. u } as © ere fal oe 
he es ae beoe 707) 706 S0g 1907 eos 
| °n 
| t 
Self: | 130! | 
4 | | S 
aes j = | 1300 | 1401 1400 | 150! |'500 | jt 
aa 1613 | ; 
os ° | 1 
= 1307} |1306]407/ |i406 i507} ['506 & 
~ 2 faery a A ae ee > 
: | 1] | | 162! | - 
Te af?" |'309 S saio isu | S } | 
i - L se ’ 
ns Lie E E |'s10 wv — . - 
4 S 24 
1 —_ ARENA | | 1640 | 1740 | 1744 1840 | 1940 
L fia — — 
as E os u I i }—4 
: 3 4 5 j 
we = O} ie 0} - 0 | 
, 24/0 0 o| | ° 8 
; y. 2 N22 i | 
1 4 1325 
 & |e Be yw , 
Bee an fae [ 
25 poe _ _ _ | 
| 
a ~ 
Pe q 
ie ch c, 
“a 
Za 50 a 
oe, ae. 7 : . ii edn i eee eee ee SR ‘d pe) i 
ard Fs oC ee oe >.) an eo) one ; P . © 
ey ae | ee fa ar pe 4 


Bryant Gage & Spindle Div. 
Bryant Chucking Grinder Co. 
Springfield, Vt. 

Thread gages, groove gages, and 

granite surface plates and stands. 


Buckeye Tools Corp. 113 
Dayton, 0. 

New products to be shown are the air- 
powered and portable Buckeye X-4 
abrasive tools, vertical grinders and 
sanders, horizontal grinders and buff- 
ers. Also shown will be nutrunners, 
screwdrivers, drills, shears, nibblers, 
wrenches, air motors and pumps. Also 
high frequency electric tools, 


Cincinnati Milling Mach. Co. 100 
Cincinnati, 0. 

Surface heating and control equipment, 

flame hardening machines, gas control 

cabinet, 6-spindle flame hardening ma- 

chine, power control cabinet, automatic 

brazing unit and gas booster unit. 


Cleveland Instrument Co., Inc. 920 
Cleveland, 0. 
Electronic gaging equipment and elec- 
tronic microcomparator. 
Columbia International Corp. 707 
Long Island City, N.Y. 
New products to be shown are an op- 
tical jig boring machine with auto- 
matic positioning, Carsten’s cylindrical 
grinder with tilting table, and the Elb 
hydro surface grinder. Also to be 
shown is the Weisser chucking lathe. 
Count-O-Larm Co. 744 
Chicago, Ill. 
Exhibited will the Count-O-Larm Unit, 
the Twin-Counter, and the Remote- 
Counter. 


Crane Packing Co. 1227 
Chicago, Ill. 

Lapping machines and compounds, op- 

tical flats, lapping plates, and portable 

polishing tools. 

Crystal Lake Grinders 693 
Crystal Lake, Ill. 

Plain and universal precision cylindri- 

cal grinders and surface grinders. 


Cushman Chuck Co., The 579 
Hartford, Conn. 
Air-operated chucks, cylinders, acces- 
sory equipment, power wrenches and 
manually operated chucks and face 
plate jaws. 
DoAll Co., The 1520 
Des Plaines, Ill. 
Band machines, cut-off machines, 
grinders, cutting tools, saw bands, 
gages, gaging equipment, surface plates, 
tool steel and industrial supplies. 
Dumore Co., The 678 
Racine, Wis. 
New products to be shown are the 
Dumore Drill-N-Tap automatic drill- 
ing and tapping unit, the Super-Flex 
flexible shaft tool and the Micro-Drill 
for drilling holes as small as .001”. Also 
shown will be tool post and hand 
grinders, automatic drilling and tap- 
ping units, flexible shaft tools, quills, 
and drill grinders. 
ESBEC Barrel Finishing Corp. 768 
Byram, Conn. 
The new ESBEC dimensional sepa- 
rator will be shown along with three 
different ESBEC field engineered 
tumbling barrels, barrel finishing com- 
pounds and tumbling chips. 


Elox Corporation of Michigan 574 
Clawson, Mich. 
The line of electrical discharge grinders 


will be shown. 


Engelberg-Huller Co., Inc., The 

Syracuse, N.Y. 
The new four-head Engelberg model 
680 conveyor-type abrasive belt grinder 
will be shown along with the model 
BG8/FT9 centerless abrasive belt 
grinder, model 648 utility platen type 
abrasive belt grinder, and the model 
CN-2 utility bench type abrasive belt 
grinder. 


1221 


Engis Equipment Co. 728 
Chicago, Ill. 

Optical equipment, auto - collimaters, 
telescopes, levels, theodolites, etc. and 
accessories. Electronic testing equip- 
ment: surface finish, flatness and 
roundness. Precision cylindrical squares, 
machine tool scales, projection equip- 
ment, diamond compounds, profile re- 
ciprocating hand machines, gages, auto- 
matic circular dividing machines, and 
drill point measuring instruments. 


Erickson Tool Co. 
Cleveland, 0. 
Precision collet chucks, adjustable and 
full-floating tool holders, tap chucks, 
self-releasing tap holders, air-type col- 
let chucks, automatic indexers, boring 
bars, expanding mandrels and related 

holding tools. 


Federal Products Corp. 
Providence, R.I. 
New products to be shown are control 
gages for automation, a new electronic 
gaging system and a millionth com- 
parator. The Distometer, a long range 
precision indicating device for accurate 
control of machine carriage travel. Also 
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to be shown are automatic sorting 
gages, automatic machine control gages, 
Dimensionair air gages and equipment, 
Arnold grinding gages, and all types 
of dial indicators and dial indicator 


gages. 


Hammond Machinery Builders 675 
Kalamazoo, Mich. 
New products to be shown are the 
electrolytic chip breaker grinder and 
carbide tool grinder, mist collectors and 
drill and tap grinders, Other products 
to be shown are dust collectors, carbide 
tool grinders and abrasive belt grinders. 


Haskins Co., R. G. 561 
Chicago, Ill. 

Flexible shaft grinders, sanders, wire 

brushes, rotary files, polishers and ac- 

cessories. Electric screwdrivers and nut 

setters, flexible shaft and direct drive 

bottle cappers, and air turbine grinders. 


Hoglund Engineering Co. 205 
Berkley Heights, N.J. 

Dressers; contour wheel, gear and 

spline profile, grinding wheel, and dia- 

mond grinding wheel dressers. 


| 
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tio With-a HYPREZ glass .....: 


An experienced eye will critically check the finish 
on your dies, molds, tools or gages— but a Hyprez 
magnifying glass will definitely confirm 


THE SUPERIORITY OF... 


The Hyprez Magnifying 
Glass will be sent upon re- 
quest on a company letter- 
head. Kindly enclose 25c 
to cover packing and post- 
age. Write Dept. G-26. 
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HYPREZ 


For all finishing jobs, from roughing 
to mirror polish, Hyprez, the original 
high precision diamond compounds, 
have world-wide acceptance. 

Their superior quality and results are 
due to strict laboratory controls; ex- 
actly graded diamond particles with 
free-cutting action; the exclusive 
Hyprez vehicle that maintains uniform, 
permanent dispersion. 

Available in 18- and 5-gram sealed car- 
tridges for use with the Hyprez Appli- 
cator Gun. 
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Industrial Diamond Assoc. 520 
of America 
Pompton Plains, N.J. 

Diamond products, all types grinding 
wheels, dressing tools and automatic 
dressing tools, drill bits and corebits, 
turning and boring tools, drilling tools, 
wire drawing dies, saws, powders, 
compounds and raw industrial dia- 
monds, 


Ingersoll-Rand Co. 345 
New York, N.Y. 

Air and electric portable power tools, 

air compressors, coolant pumps and air 

hoists. 


International Research & 

Development Corp. 
Columbus, 0. 
Instruments for the analysis and elimi- 
nation of vibration in all types of ma- 
chine tools and machinery, or wherever 
rotating parts are involved. Instrument 
for vibration analysis and dynamic 
balancing. 
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Jarvis Corp. 1401 
Middletown, Conn. 
Automatic tapping attachments, flexi- 
ble shaft and machines, high speed 
taps, high speed steel rotary files, fixed 
multiple spindle drilling and tapping 
heads, solid tungsten carbide rotary 
files, reamers, end mills, boring bits, 
knurls, internal grinding tools and bor- 


ing tools. 


Jerico 
J. R. Reinertson & Co. 240 
Chicago, Ill. 
Exhibited will be burrs, molding metals 
for fixtures, and Nu-Jett grinders. 


Jones & Lamson Machine Co. 497 
Springfield, Vt. 

Die heads: automatic revolving and 
stationary. Chaser sharpening machines, 
comparator screens and charts, ground 
thread chasers, optical comparators, 
measuring machines and threading die 
accessories. 


Kaydon Engineering Corp., The 268 
Muskegon, Mich. 

Ball and roller bearings, precision 

needle rollers, and flame hardened spe- 

cial bearings. 


Koebel Diamond Tool Co. 209 
Detroit, Mich. 

Diamond tools and diamond particles, 

Lee Co., K. 0. 187 
Aberdeen, S.D. 


Tool and cutter grinders, carbide 
grinders, chip breaker grinders, uni- 
versal grinders, accessory fixtures, man- 
drels, chucks and other mill supply 


items. 


Mall Tool Co. 738 
Chicago, Ill. 

Flexible shaft equipment, portable 

power tools, chain saws. 
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Master Chemical Corp. 1133 
Toledo, 0. 

Coolants and grinding fluid. 

Metal Removal Co. 617 


Chicago, Ill. 

Universal grinding machines, centerless 
grinders, automatic hydraulic shapers, 
abrasive grinding wheels and segments, 
mounted wheels and points, sanding 
discs, carbide end mills, HSS end mills, 
die sinking tools and air and electric 
portable grinders. 


Micro-Poise Engineering & 
Sales Co. 
Detroit, Mich. 
Precision production balancing ma- 
chines and adapter tooling and data on 
balancing operations. 


Micrometrical Mfg. Co. 
Ann Arbor, Mich. 
Measuring instruments to check: sur- 
face roughness, waviness of rotation 
surfaces and noise and vibration charac- 

teristics of ball bearing assemblies. 


Moore Special Tool Co., Inc. 1430 
Bridgeport, Conn. 

New products to be shown are the 
Moore universal measuring machine, 
Y,” boring chuck set complete with 
accessories, Moore solid type boring 
bars, motorized centers, model No. 2 
precision type 11” diameter rotary table 
and other hole location accessories. 


Motch & Merryweather Mach. Co. 

Euclid, 0. 1021 
Products to be shown are face milling 
cutters and shell end mills, segmental 
saw blades, solid saw blades, slitting 
and slotting saw blades, and Dual 
Drive adapters, used in slitting and 
slotting operations for maximum pro- 
tection to the blades. 


Pangborn Corp. 

Hagerstown, Md. 
Blast cleaning machines for continuous 
cleaning of rods, bars and tubes, rotary 
blasting barrel and loader, and blast 
cabinets. 


Pope Machinery Corp. 
Haverhill, Mass. 
Several new Pope Precision spindles 
will be exhibited along with a new 
wheel holder for surface grinders and 

tool and cutter grinders. 


Pratt & Whitney Co., Inc. 
West Hartford, Conn. 
Wheel forming attachments, pneumatic 
heads, flexible shaft machines, carbide 
and high speed steel burs, hole-finish- 
ing burs, and sanding and polishing 

equipment. 
Precise Products Corp. 
Racine, Wis. 


Portable electric grinder-millers, power 
quills and tungsten carbide rotary tools. 
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J. K. SMIT custom Diamond Wheels 
are designed to fit your grinding needs 


You tell us your grinding problems. J. K. Smit engineers, located 
in all strategic cities, are trained and able to help you solve 


your job requirements. 


We are proud of our reputation for integrity and ability .. . 
Our products reflect this reputation. 


Send for your copy of our latest Diamond Wheel 
Catalog or contact us direct for further information 


J. K. SMIT & SONS, INC. 


HOME OFFICE AND PLANT 
MURRAY HILL NEW 
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Precision Diamond Tool Co. 318 
Elgin, Hl. 

Diamond dressers, diamond shaped 
tools for turning and boring, special 
diamond tools, diamond drills, dia- 
mond wheels: resinoid, metal, steel, 
diamond hones and laps, diamond 
curve generators for lenses and dia- 
mond wheels for plastics and ceramics 
and diamond dust. 


Precision Grinding Wheel Co. 267 
Philadelphia, Pa. 

The complete line of grinding wheels 

will be shown. 


Production Machine Co. 625 
Greenfield, Mass. 

Exhibited will be centerless polishing 

machines and abrasive belt surfacing 

machines. 


Raybestos Manhattan, Inc. 161 
Manhattan Rubber Div. 
Passaic, N.J. 
Resinoid bonded cut-off wheels, abra- 
sive cut-off machines, power transmis- 
sion belts, chain hold downs, 24” di- 
ameter cut-off wheels and diamond 
wheels. 


AALAGT I ¢ 


Cutting ot Grinding ALUN UN: 


Use INTERNATIONAL 131-A 


The ONE Coolant that Gives You 


All of These Advantages: 


» NO METAL DISCOLORATION 
Does not stain aluminum or its alloys—regardless 
of concentration used. 


INCREASES TOOL LIFE 
Prevents welding of chips to tool. 


» CUTS WHEEL DRESSINGS 
Retards loading of grinding dust on wheel. 


DOES NOT REACT WITH ALUMINUM DUST 
No contamination—sanitary in every way. 


» NO SKIN IRRITATION 
Operators approve International 131-A. 


SUPERIOR FINISH 


Profilometer readings of two micro-inches or less 
are readily obtained. Fewer rejects. 


International 131-A Gives Outstanding Results on Stainless Steel Too! 
It will pay you to get the facts about International 131-A. 


Write for information. 


INTERNATIONAL CHEMICAL COMPANY 


Specialists in Cleaners and Coolants for Industry 


2628 N. Mascher Street 


Philadelphia 33, Pa. 
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Rivett Lathe & Grinder, Inc. 324 
Brighton, Mass. 

Exhibited will be a new line of low 

pressure cylinders and a new line of 

hydraulic control valves. 


Rotor Tool Co. 674 
Cleveland, 0. 

New products exhibited will be the 
Rotor J-4 impact wrench, short right 
angle reversible screwdriver, nutsetter 
and drill, along with the complete line 
of air grinlers, drills ana assembly 
tools. 


Royal Oak Tool & Machine 278 
Royal Oak, Mich. 

Exhibited will be the new R-O internal 

grinder attachment for R-O grinders 

and for use with R-O universal form 

relieving fixture. 


Service Diamond Tool Co. 501 
Ferndale, Mich. 

Diamond hardness testing machines 

and accessories and diamond dressing 

tools. 


Simonds Abrasive Co. 1120 
Simonds Saw & Steel Co. 
Fitchburg, Mass. & Phila., Pa. 

Grinding wheels, mounted wheels and 

points, segments and abrasive grain. 

Metal cutting circular and band saws, 

hack saw blades, files, rotary and 

squaring shears and flat ground die 
steel. 


Size Control Co. 930 
Chicago, Ill. 

New products to be shown are re- 
versible plain and thread plugs, center- 
less lapping machines, Boremaster plain 
rings, cabinet pin gage sets, thread and 
gear measuring wires, plain and thread 
rings, snaps, special gages, and Grip- 
master insertion and extraction tube- 
socket tester. 


Spitfire Tool Co. 736 
Chicago, Ill. 

Exhibited will be the new Gyro-Matic 

21 precision flat lapping machine along 

with mechanical flat lapping machines 

and roller lapping machines. 


Standard Elect. Tool Co., The 830 
Cincinnati, 0. 

Twin wheel carbide tool grinder, 
straight wheel tool grinder, high pro- 
duction carbide tool grinder, tool 
finisher, vertical spindle surface grinder, 
speed lathe, tool post grinder, motor- 
ized spindles and assorted spindles. 


Sunnen Products Co. 474 
St. Louis, Mo. 

Exhibited will be the newest develop- 

ments in precision honing machines 

and tools and examples of parts pro- 

duced on Sunnen honing machines. 
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Superior Hone Corp. 

Elkhart, Ind. 
Precision honing machines, honing at- 
tachments for drill presses and acces- 
sories for precision honing machines 
and drill press attachments. 


Texas Co., The 1236 
New York, N.Y. 

Cutting oils, quenching oils, hydraulic 

oils, drawing compounds, and trans- 


parent active cutting oils, 


United States Rubber Co. 
Mechanical Goods Div. 
New York, N.Y. 

Grinding wheels: cup type, resinoid 

bonded, silicon carbide, and rubber 

bonded. 


Vapor Blast Mfg. Co. 
Milwaukee, Wis. 
Exhibited will be the new Model 1818 
Vapor Blast liquid honing machine, 
along with samples of parts liquid 
honed both manually and mechanically. 


Vulcan Tool Co., The 515 
Dayton, 0. 

Exhibited will be Vulcanaire jig grind- 

ers and Vulcan rotary tables. 


Webber Gage Co. 
Cleveland, 0. 


Precision gage blocks and accessories. 


Wheelabrator Corp. 146 
Mishawaka, Ind. 
Exhibited will be the new Tumblast 
airless blast cleaning machine and the 
Liquamatte wet abrasive blast clean- 
ing machine with a tumbling barrel at- 
tachment. Also to be shown is the 
Wheelabrator Dustube dust collector. 
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Hammond Machinery Builders 
Expands Grinder Line 


Hammond Machinery Builders, Inc., 
1614 Douglas Ave., Kalamazoo, Mich., 
has announced the purchase of the 
Grand Rapids line drill and tap grind- 
ers from Gallmeyer & Livingston Co., 
Grand Rapids, Mich. 

Orders for parts as well as new 
machines are now being filled by Ham- 
mond Machinery Builders. 

Hammond also makes polishing, 
buffing and deburring machinery as 
well as carbide tool, abrasive belt and 
general purpose grinders. 


Sterling Grinding Wheel Co., Tiffin, 
Ohio, has announced the appointment 
of Dailey D. Sisler as abrasive sales 
engineer for Tennessee, Mississippi, 
Alabama, Eastern Louisiana, and West- 
ern Georgia. Sisler, who has been a 
Sterling abrasive engineer for several 
years, has previous experience as grind- 
ing machine operator and foreman in 
well known industries. His head- 
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quarters will be at Birmingham, 


Alabama. 


The abrasives division of Elgin Na- 
tional Watch Co. has named Harold 
Holsten field engineer to serve West 
Coast manufacturers in the metal trades. 

He will operate out of Monrovia, 
Calif., serving California, Washington, 
Oregon and Arizona, it was announced 
by C. R. Myer, division manager. 


Everett M. Hicks, vice-president and 
manager of the Grinding Machine 
Division of Norton Company, has been 
named to serve as a member of the 
Machine Tool Manufacturers Industry 
Advisory Council by the Business and 


PRODUCTION... 


ECONOMY... 
with 


BOYAR-SCHULTZ 


32 )9 
SURFACE GRINDERS 


Available in Hydraulic and 
Hand Feed models. 


These machine tools are of 
the most advance design, fully 
proved and enthusiastically en- 
dorsed by users who must have 
accuracy as well as production 
performance. 

Exclusive features include 
heavy duty precision spindle; ver- 
tical column assembly supported 
by horizontal cylindrical ways; 
closely grained nickel alloy table 
with longitudinal ways of hard- 
ened and ground tool steel; verti- 
cal feed assembly with precision 
ground worm gear perfectly fitted 
to bronze gear for easy operation. 


Write, wire or call. 
We'll be glad to 
SHOW you what this 
fine grinder will do. 


*~ 


Defense Services Administration of the 
U. S. Department of Commerce. 


Russell B. McNeill, who has been 
administrative assistant to Ralph F. Peo, 
president of Houdaille industries, Inc., 
of Buffalo, N. Y., has been elected 
vice-president of administration. 

News of his election was announced 
following a meeting of the board of 
directors, at which a dividend of 25 
cents a share on the common stock, pay- 
able December 27 to holders of record 
December 13 was declared. The direc- 
tors also declared a regular quarterly 
dividend of 5644 cents a share on its 
$2.25 cumulative preferred shares, pay- 
able January 3, 1956, to holders of rec- 
ord December 15. 


HAND FEED 


A 


BOYAR-SCHULTZ 


CORPORATION 


Hydraulic operation is 
accomplished by con- 
trols A and B above 
These controls automat- 
ically disengage longi- 
tudinal ond cross feed 
hand wheels. 


z oO 
Precision screw on 
vertical feed assembly 
turns through oa per- 
fectly fitted steel worm 
and bronze gear, oper- 


ating in grease pocked, 
sealed geor box. 
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Table woys, one V and 
one flat are ground and 
hand scraped. They 
travel on hardened and 
ground tool steel woys. 


hey 


Unique column 
assembly com- 
bines vertical 
ond cross feed 
travel. Sturdy 
vertical column 
hos oversize 
becring swr- 
faces Hord- 
ened and 
ground § cylin- 
drical woys 
provide accurate long 
wearing surface for 
cross feed trovel 


2002 South 25th Avenue 
Dept. ZN, Broadview, Ill. 
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CHICAGO MOUNTED WHEELS 


STULL FIRST FINEST 


TO THE POINT, for 65 years Chicago Wheel has been first 


in mounted wheels, producing points that are engineered 
to do the job better, faster, at the lowest possible cost. 
Exacting production control methods provide you with 
a custom-built product covering every size, grain, and 


grade under positive density control. 


Wheel guaranteed 
to never come loose 
from mandrel 


Positive 


density and 
grade control 


Nee 
S 


Chicago Whcel pioneered the mounted 
wheel and is still the largest producer 
of these vital production tools. Isn't it 
logical that we can help you with your 
problem? There is a wheel to satisfy 
every application — in an infinite num- 
ber of shapes and sizes,from the world’s 
smallest to the world’s largest. Wheels 
when you want them is but another 
reason why Chicago Wheel is still first. 


When you think of 
mounted wheels, think of 
Chicago Wheel 


CHICAGO WHEEL 


& MFG. CO. 
Dept. G @ 1101 W. Monroe Street © Chicago 7 
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Available Literature 


February, 1956 


| 
: 


Catalogs and Bulletins 


Available from Manufacturers 


For copies of the literature in which you have an interest use 
the postage-paid postcard. Merely circle the identifying 
number and mail the postcard. 


1. Grinding Wheel Speed Calculator Available. Correct grinding wheel speeds can 
be calculated by this pocket slide rule, offered by Electro Refractories & Abrasives 
Corp. It deals with three factors: surface feet per minute, revolutions per minute 
and wheel diameter. If any two of these are known, the other can be determined 
with the calculator. It also contains a table showing maximum peripheral speeds 
in surface feet per minute for various types of wheels and bonding vehicles. 
Specifiers using 100 wheels per month can obtain the calculator free by circling 
number | on the postage free Handy Card. 
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" BUFFALO, WN. Y. 
——_ammme «6GRINDING WHEEL SPEED CALCULATOR 
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6. Drill Grinders. Literature is avail- 
able describing and_ illustrating the 
Worcester line of drill grinders, manu- 


2. Surface Grinders. A broad variety 
of precision surface grinders for tool 
room and production grinding opera- 


a tions is described in a new 24-page _factured by Black Diamond Saw & 
hit catalog published by The DoAll Co., | Mach. Works, Inc., and distributed by 
eae Dept. GF, Des Plaines, Ill. Among Edward Blake Co., Inc., Dept. FG, 437 


Cherry St., West Newton 65, Mass. 
These scientifically constructed grinders 
will sharpen accurately 2, 3 and 4 lip 
drills, flat twisted drills, and flat or 


the models described is the D-6 tool 
room grinder now available in a con- 
siderably larger work area, and the 
D-10 model, the new large size having 


a 10” by 30” work area, yet retaining 
small grinder precision. 


3. Tool Grinders. Ex-Cell-O Corp., 
Dept. RG, 1200 Oakman Blvd., Detroit 
32, Mich., has published a new bulletin, 
No. 46055, describing and illustrating 
their Style 49-A tool grinder for the 
efficient sharpening of single-point 
tools, carbides, cast alloys and high- 
speed steels. This completely redesigned 
machine is a big double-end grinder 
using 14-inch wheels. 


4. Double Spindle Disc Grinder. A new 
16-page catalog describing and _illus- 
trating the newly designed 2H30 pre- 
cision horizontal double spindle disc 
grinder has been published by the 
Gardner Machine Co., Dept GG, Beloit, 
Wis. Catalog 55 will be of interest 
to production men with flat surface 
grinding problems requiring precision 
ground parts in high production 
quantities. 


5. Barrel Finishing. A new instruc- 
tional booklet on barrel finishing has 
been released by the makers of “Honite” 
brand barrel finishing chips, com- 
pounds and equipment. Called “There’s 
Gold in Them Thar Barrels,” the 10- 
page manual describes the basic steps 
involved in making trial processing 
runs, and makes recommendations for 
selection of media and compounds. 
Minnesota Mining & Mfg. Co., Dept. 
A5-7, 900 Fauquier St., St. Paul 6, 
Minn. 


(See Number 2.) 


Ce Beslace 


a aad 


chucking drills. 


7. Tool Grinder. Literature is available 


from the J. G. Blount Co., Dept. GR, 
Everett 49, Mass., describing and illus-. 


trating the model E, 14” wet tool 
grinder and the model 220W, 20” 
double wheel wet tool grinder. The 
model E is designed for fine edge grind- 
ing and for grinding all hard metals. 
special alloys, and tungsten carbide. The 
220W is used for general purpose grind- 
ing or for high speed steel or carbide 
tools. 


8. Rust Preventive Compound. Litera- 
ture is available from Production Spe- 
cialties, Inc., Dept. GF, 755 Boylston 
St., Boston 16, Mass., describing Rust- 
Lick “C-90” rust-preventive compound 
concentrate. It is soluble in both water 
and Stoddard solvent and is effective 
as a rust preventive in both the oil 
and water phase. It is applied at room 
temperature or up to 160° F by brush- 
ing, dipping, or spraying. It is non- 
toxic and when used as an aqueous 
solution it is non-flammable. 


9. Grinding Wheels. A Guide to Whee! 
Selection, is the title of a new booklet 
available from The Fuller Merriam Co., 
Dept. FF, 70 Water St., West Haven, 
Conn. The booklet is designed to pro- 
vide in convenient form, a general 
guide to grinding wheel selection. In- 
cluded are: standard types of grinding 
wheels; FM grinding wheel markings; 
and general recommendations. 


(See Number 3.) 


(See Number 4.) 


10. Impregnated Diamond Wheels. 
Catalog DT 353, published by Fish- 
Schurman Corp., Dept. RG, 70 Port- 
man Rd., New Rochelle, N.Y., included 
information on Steelset impregnated 
diamond wheels, drills and dressers. 
This bulletin lists some of the metal 
bonded wheels and tools regularly 
made and a large variety of special 
shapes and sizes made to customer 
specifications. 


11. Plunge Form Grinding. Litera- 
ture describing the model E, automatic 
form grinder is available from Jones 
& Lamson Machine Co., Dept. GF, 
Springfield, Vt. Model E incorporates 
completely automatic cycle, automatic 
positive size control, automatic truing 
device with controlled dressing, and 
automatic or manual handling, to pro- 
duce a larger volume of accurate work. 


12. Grinding and Cut-Off Machines. 
With their recent acquisition of the 
Bridgeport line, Lobdell United Co., 
subsidiary of United Eng. and Foundry 
Co., Dept. F, Wilmington 99, Del., 


(See Number 5.) 
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SOLUTION: a 3m Representative suggested 
that this Saginaw, Michigan manufacturer switch to the 
3M Method using Three-M-ite Resin Bond belts installed 
on a swing grinder. Manufacturer found that each 3M 
belt removed these extra-heavy-duty welds faster, better. 


RESULTS: An immediate production increase with 
much higher quality finishes. (Note: manufacturer ex- 
perimented with a “Brand X”’ belt, found it averaged only 
3 feet of weld per belt ...3M belt removed 30 feet!) A 
3M Representative can solve your grinding and finishing 
problems, too. Call him today...no cost or obligation. 


SOLVE IT 


‘How would you 
2 


6 


PRODUCTION 
PROBLEM: 


To speed production and cut costs of remov- 
ing extra-thick weld seams from 234 ton in- 
dustrial boiler drums. Drums are made of 1” 
thick steel sections, welded together. Wickes 
Boiler Co. was using grinding wheels—found 
them slow, unsatisfactory. 


NG 
ELD GRINDD 
“s BLENDING 


r= WANT MORE INFORMATION ?° == ====—4 


8 Minnesota Mining and Mfg. Co. | 
§ Dept. IV-26, St. Paul 6, Minn. i 
i () Send me free booklet “Weld Grinding & Blending with I 
I 3M Abrasives” 1 
| (_) Please have 3M Representative call 1 
| i ict edenbabeaVedebesdeee nde er en I 
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Made in U.S.A. by Minnesota Mining and Manufacturing Company. 

General Offices: St. Paul 6, Minn. In Canada: P.O. Box 757, London, 

Ontario. Export Sales Office: 99 Park Avenue, New York 16, N.Y. 

Makers of “SCOTCH” Brand Pressure-Sensitive Tapes, “SCOTCH” 

Brand Magnetic Recording Tape, “3M” Adhesives, ““Underseal” Rub- 

berized Coating, “Scotchlite” Reflective Sheeting, ““SafetysWalk" Non- 

Slip Surfacing. 
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has announced publication of two new 
bulletins. One covers the Bridgeport 
line of grinding machinery and the 
other explains the Bridgeport line of 
Abrasaw abrasive cut-off machines. 
Grinding machinery includes face and 
knife grinders, vertical surface grinders, 
traveling head knife grinders and floor 
grinders. 


13. Portable Air Tools. Literature is 
available from Master Pneumatic Tool 
Co., Inc., Dept. GR, Bedford, O., de- 
scribing and illustrating their line of 
scaling hammers, chipping hammers, 
bench rammers, and floor rammers. 
Specifications and illustrations are 
given. Master Pneumatic also makes 
portable drills, grinders, screwdrivers 
and nut-setters, impact wrenches, and 
die grinders. 


14. Surfacing Machines. Horizontal and 
vertical Peerless surfacing machines, 
for sanding, surfacing, and straight 
line finishing are described and illus- 
trated in literature available from Pro- 
duction Machine Co., Dept. FF, Green- 
field, Mass. The horizontal belt sur- 
facer is ideal for straight line finishing 
of flat surfaces, and the vertical type 
is especially designed for edging or 
beveling flat work, or for finishing 
angular pieces. 


15. Tumbling. The Twin Precision 
Barrel Finisher is described and illus- 
trated in literature available from 
Rampe Mfg. Co., Dept. G, Cleveland, 
O. This machine is sturdily built and 
will handle burnishing balls in both 
barrels. It is powered by a % hp 220 
volt 3-phase motor with ball bearing 


“Now you can afford a 
Centerless Grinder” 


—dJohn H. Poll, Director of Sales, Royal Master, Inc. 


be _ 


Centerless Grinder—for tool room and production work. 


The Royal Master Centerless Grinders 
will handle practically any shape up 
oe. 

Service department operates 24 hours 
a day. 

Hydraulic set up can be provided at 
additional cost. 


Write today for prices and complete 
description. 


See this grinder in operation at 
the ASTE Show, Chicago, March 
19-23, Booth 810. 


ROYAL MASTER INC. 
200 State Highway 23 
Riverdale, New Jersey 


“The Royal Master Centerless 
Grinder is within the price reach 
of even the smallest machine shop. 

| Yet it is so efficient and versatile 

that it has appeal to the largest 
manufacturer. 

“The Royal Master Grinder grinds 

plastics, tungsten carbide, carbon 

steel, alloys, stainless steel, glass, 

; and many other materials. 

“Tolerances as low as .0002” are 
consistently held and 6-8 micro 
inch finishes are easily obtained. 

“It requires only 24” x 48” floor 
space. 

“Set up time is approximately 
only half thet required for other 
grinders. 


“One man can handle up to 6 
of these grinders at one time.” 


Example of work done on Royal Master 
Centerless Grinder. 
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variable speed drive, equipped with 
water tight push button switch and 
magnetic starter. 


16. Sanding and Polishing. Portable 
sanding and polishing machines are 
described and illustrated in literature 
available from The Nedco Co., Dept. 
FG, 88 Rumford Ave., Waltham 54, 
Mass. Specifications are given along 
with standard and optional equipment 
available, and standard voltages. 


17. Vertical Grinders. Bulletin No. 197 
is a general grinder bulletin, supple- 
mented by data sheets on individual 
models and accessories. No. 205 is a con- 
densed catalog on vertical universal 
grinders. Each bulletin contains illus- 
trations showing details of features and 
application set-ups, description of oper- 
ations, specifications and lists of stand- 
ard and optional equipment and ac- 
cessories. Springfield Machine Tool Co., 
Dept. G, Springfield, O. 


18. Surface Grinders. New type D 
Thompson 6 x 18 surface grinder cat- 
alog No. D55, describes the latest addi- 
tion to the Thompson line of small 
super-precision surface grinders. Stand- 
ard and optional equipment is included 
along with complete specifications. The 
Thompson Grinder Co., Dept. GF, 
Springfield, O. 


19. Diamond Wheels. A new catalog 
available from Trier, Inc., Dept. GR, 
14415 Greenwood Rd., Dolton, IIl., 
lists only the most commonly used 
diamond wheels for carbide tool grind- 
ing. It does not cover all standard sizes 
of diamond grinding wheels manufac- 
tured by Trier. Two different types of 
resin bonded wheels are available; one 
for dry cutting and the other for use 
with coolant. Specifications and prices 
are given. 


20. Grinding Spindle. A new flyer 
available from Wyzenbeck & Staff, 
Inc., Dept. GG, 223 N. California Ave., 
Chicago, Ill., describes and illustrates 
the Wyco grinding spindle. This unit 
fits all Wyco flexible shafts and is said 
to be more convenient than a conven- 
tional tool post grinder since the set-up 
is made with the spindle only and 
the flexible shaft motor power is not 
coupled on until ready to grind. 


21. Universal Grinders. Cincinnati 
Filmatic universal grinding machines 
are described and illustrated in catalog 
No. G-663 available from Cincinnati 
Grinders, Inc., Dept. FF, Cincinnati 
9, O. A new cross feed unit assures 
closer accuracy than ever before on pre- 
cision toolroom work. Table and cross 
feed handwheels are raised to a more 
comfortable height, and the hinged 
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internal grinding head, a Cincinnati 
original, has been retained and im- 


proved. 


22. Coolant Filters. The new Kleenall 
unit for 2 stage coolant cleaning is 
described in catalog 3504, available 
from the Filtration Div. of Barnes Drill 
Co., Dept. RG, 878 Chestnut St., Rock- 
ford, Ill. These filters provide two dis- 
tinct stages in coolant cleaning by com- 
bining practical magnetic separation for 
removal of ferrous particles, with posi- 
tive cleaning by filtration to eliminate 
non-ferrous or other objectionable for- 
eign matter. 


23. Internal Grinding. Literature de- 
scribing and illustrating the complete 
line of internal grinders is available 
from Bryant Chucking Grinder Co., 
Dept. GF, 85 Clinton St., Springfield, 
Vt. Outstanding features on these new 
machines include: process controller; 
air sizing; show centerless grinding; 
automatic work handling; new series 
800 Bryant hi-frequency wheelheads; 
and exclusive, adjustable precision align- 
ment features. 


24. Belt Sander. The Tu-Way belt 
sander that can be used in either a 
horizontal or vertical position is de- 
scribed and illustrated in literature 
available from Walls Sales Corp., Dept. 
F, 333 Nassau Ave., Brooklyn 22, N.Y. 
The machine comes complete with 
cord, plug, switch and a full 1/3 hp 
G.E. motor. 


25. Motors. Literature is available from 
the Motor Div. of S. A. Woods Ma- 
chine Co., Dept. RG, 27 Damrell St., 
Boston 27, Mass., describing their com- 
plete line of motors, motor arbors and 
shaftless motors. 


26. Microhoning. Micromatic Hone 
Corp., Dept. G, 8100 Schoolcraft Ave., 
Detroit 38, Mich., has literature avail- 
able describing the microhoning pro- 
cess, which produces precision in mil- 
lionths of an inch. This booklet is 
called Cross-Hatch, Vol. 7 No. 4. 


27. Polishing Stand. Bulletin L-410, 
available from the Lapmaster Div. of 
Crane Packing Co., Dept. FF, 6417 
Oakton Blvd., Morton Grove, Ill., de- 
scribes the John Crane portable polish- 
ing stand. The stand provides a wrinkle 
free 12” x 12” section of polishing 
paper held absolutely taut over a metal 
stage that has been lapped to provide 
a perfect polishing surface. 


28. Lapping Compounds. United States 
Products Co., Dept. GF, 518 Melwood 
St., Pittsburgh, Pa., is offering a free 
trial offer of six jars of different grade 
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grinding and lapping compounds to 
any company requesting it on a com- 
pany letterhead. Kit contains assorted 
fine grit abrasive compounds suitable 
for a variety of work. Coarser grit 
compound can also be supplied. 


29. Grinding Coolant Concentrate. The 
use of aqueous amine nitrite solutions 
as grinding coolants, with or without 
wetting agents, are becoming more 
and more widely accepted as a re- 
placement for soluble oils. Literature 
describing Rust-Lick, a grinding coolant 
concentrate manufactured by Produc- 
tion Specialties, Inc., Dept. GG, 755 
Boylston St., Boston 16, Mass., is avail- 
able. 


30. Die Spring Selection Chart. 


Standard Die Set Manufacturers, Inc., 


Dept. GF, 1485 Elmwood Ave., Provi- 
dence 7, R. 1, has announced publica- 
tion of a new Standard Die Spring Se- 
lection Chart containing complete speci- 
fications on all types and sizes of 
Standard Chrome-Vanadium Die 
Springs. Specification tables for the 
three main types of die springs are in- 


cluded. 


31. Final Finishing. A new brochure is 
available from Complex Tools & Abra- 
sives, Dept. G, 2944 N. California 
Ave., Chicago 18, Ill., describing new 
methods, abrasive products and chemi- 
cal compounds for final finishing of 
metals, sintered alloys, ceramics and 
crystals. Methods in making scratch 
free and pressure holding surfaces are 
also included. 


The 453 selected 
TOOLING CHAMPIONS 


plus 27,898 runners-up 


The best and latest in tools, machines, inspection equip- 


ment, automation devices, controls and accessories to cut 
costs and boost profits — many never before shown anywhere. . 


For the small plant 
For the intermediate plant 
For the big plant 


See them at ASTE's Greatest Show 


Sponsored by the 32,000 men 
responsible for designing and 
selecting the best in production 
equipment. Write for advance 
registration blank today. 


Equally important, plan to 


attend the 5-day, all-indus- 
try conference covering the 
latest developments in man- 


ufacturing techniques ond 
equipment. 
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For Grinding— Higher Production and Chatter-free Quality 


IRD Analyzers did this for Timken Roller Bear- 
ing Company: 


1. Cut unproductive downtime for wheel bal- 
ancing by 600%. 


2. Eliminated grinder chatter —no chatter 
rejects. 


3. Decreased troubleshooting time by pinpoint- 
ing all the causes of chatter. 


What’s more, in-place electronic wheel-balancing 
eliminated removing the grinding wheel from the 
machine — cutting wheel balancing time from 3 
hours to less than 20 minutes. Not only do IRD 
Vibration Analyzers locate and correct trouble 
in grinding wheels, but in accessory components 


such as spindles, motors, belts, gears and hy- 
draulic systems. The IRD Analyzers are porta- 
ble for troubleshooting and in-place balancing... 
at running speed. Now, no grinding machine 
at Timken exceeds the permissible vibration 
tolerance of .00009 inches. 


What IRD troubleshooting equipment is doing 
for Timken, it can do for your company’s pro- 
duction equipment... for any machine tool, or 
for fans, pumps, motors, turbines, generators .. . 
machinery of any size that has rotating parts. 


Why not have an IRD representative call on 
you to demonstrate the possibilities of obtaining 
IRD Balance—final dimension of precision—on 
your machines? 


\\w—E BE D vibration analyzers 


INDIVIDUAL 


[] Yes, we'd like a demonstration in our plant of simplified machinery 
RK troubleshooting with IRD Vibration Analyzers and Portable Balancers. 
[| We'd like you to send us more information on how IRD equipment 
is being used in our type of machinery. (Specity type) 


TITLE 


COMPANY 


ADDRESS 


CITY and STATE 
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YOU NEED THIS BOOK... 


“tae story of QUPERFINISH™ 


7 


A TECHNICAL BOOK By ARTHUR M. SWIGERT, JR. 


WHY? 


Because it describes: 


MACHINING 


Describes all types of machining and the resulting surface 
by use of drawings and actual high-speed photos. Cutting 
tool history from the year 1800, 68 years before the famous 
Mushet tool steels. Chapters on turning, the greatest chip 
producing method. Also on abrasives used for various 
methods of refining and finishing turned surfaces, to make 
them suitable for the purpose intended, i.e., bearing or 
locating surfaces. 


SUPERFINISH 


A complete discussion of SUPERFINISHING and its applica- 
tion on the many types of bearing surfaces. Pictures of all 
types of machines and the work that they perform. 


MEASURING 


All types of measuring equipment for surface finish is de- 
scribed, optical flats and electron diffraction for the measur- 
ing of the metallurgy of bearing surfaces by the Angstrom 
unit. 


LUBRICATION 


This is one of the most informative chapters on the reasons 
for requiring a SUPERFINISHED surface. In detail is de- 
scribed: Oil Wedge theory of lubrication; theory of friction; 
boundary lubrication; oiliness of lubrication; E. P. lubrication. 


P.O. BOX NO. 4184 


THIS BOOK A MUST 
FOR EVERY 
METAL WORKING PLANT 


This is the most complete, 
comprehensive and au- 
thoritative treatise ever 
written on metal surface 
finish, turning, grinding, 
burnishing, honing, lap- 
ping and superfinishing. 
This great book of 684 
pages, 21 chapters and 
720 illustrations is the first 
and only book of its kind 
ever printed. 


The only complete text 


ever written on the all- 
important subject of sur- 
face finish. 


lavishly illustrated with 
over 700 of the finest 
photos ever printed. 


684 pages bound in 
beautifully embossed hard 
covers for permanence. 


Holds special interest for 
the following: 


@ Mechanical Engr. 


@ Metallurgical 
Engineers 


@ Lubricating Engr. 
@ Process Engrs. 
@ Tool Engrs. 


@ Abrasive Engrs. 


MORE THAN 9000 COPIES HAVE BEEN 
SOLD THROUGHOUT THE WORLD. 


PRICE $10.00 
ORDER DIRECT FROM PUBLISHER OR SEE YOUR LOCAL BOOK DEALER 


LYNN PUBLISHING CO. 


NORTHEASTERN STATION 
DEARBORN, MICHIGAN 
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New Heavy Duty Microhoning 
Machine Has 50-Inch Stroke 


The new heavy duty model 450 Hy- 
drohoner, designed and built by Micro- 
matic Hone Corp., 8100 Schoolcraft 
Ave., Detroit, Mich., has a maximum 
50-inch hydraulic head stroke and a 
work diameter capacity of 15 inches. 


Equipped with an eight-speed trans- 
mission, variable delivery hydraulic 
pump and tank unit and controls, and 
a safety interlock to hold the head 
in the up position—this machine may 
be obtained with either remote control 
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manual mechanical feed or automatic 
hydraulic tool expansion. 


In an installation just completed in 
a New York plant of a company manu- 
facturing precision recoil mechanisms, 
model 450 has been adapted to an ID- 
OD application with a minimum of 
setup changeover time. After the ID 
honing of the recoil cylinder, the table 
moves out to clear the spindle for the 
OD honing of the floating piston rod. 
For ease of loading and inspecting, the 


internal honing fixture has a ult-down 
feature. The rod, keyed to the spindle 
in the upper end and mounted on a 
live center at the bottom, is rotated and 
reciprocated through the OD tool. 


In removing approximately .025 inch 
stock from the cylinder and .006 inch 
stock from the rod, a geometric toler- 
ance of .0001 inch is held while obtain- 
ing a 1.5 microinch finish. e 
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Central Coolant System Boosts Efficiency of Grinders 
at Warner & Swasey New Philadelphia Plant 


A central coolant system which sup- 
plies continuously filtered coolant to all 
the plant’s grinding machines substan- 
tially boosts efficiency and quality of 
grinding work at the new Warner & 
Swasey parts plant at New Philadel- 
phia, O. 


One of the few such systems to be 
incorporated in new plant design in the 
country, the coolant operation centers 
in a below-floor filtering and reservoir 
installation occupying an area 17’x34’x 
10’ high. 


All of the plant’s grinding machines 
are served by pressure piping from two 
2100-gallon filtering tanks in this room. 
Spent coolant containing work chips 
and abrasive particles is discharged 


from the machines into a covered floor 
channel through which it flows back 
to the filtering tanks by gravity. 


Spent coolant drops into either or 
beth of the filtering tanks, which in- 
corporate continuous roll feeds of 48” 
wide filtering paper to strain the con 
taminating particles from the fluid. 
Clear coolant, withdrawn from the bot- 
tom of the tanks, is pumped back to 
the machines at a maximum relief valve 
setting of 25 psi. 


The system is so interlocked that one 


or all of the three 450 gpm vaned ~ 


impeller-type pumps may be operated 
in conjunction with one or both of 
the filtering tanks in accordance with 
the number of machines operating. 


Spent coolont returning from grinders discharges into filtering tanks, where continuous, 
slow travel of 48” wide filtering paper strains out and removes contaminating par- 
ticles. Fresh coolant is withdrawn from bottom of tank for delivery through pressure 
piping back to machines. The two-tank system provides capacity for coolant service 
to grinding machines, resulting in higher operating efficiency and better quality finishes. 
The level control apparatus, which paces operation of the system, bridges the tanks 


at the center. 
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Pressure piping for fresh coolant delivery 
and open return trough for spent coolant 
occupy the same covered channel in War- 
ner & Swasey system. All of the plant's 
grinders operate from the common chan- 
nel, 


Twenty-eight grinders, varying in size 
from 4x18” external to 36x60” ro- 
tary surface units, are presently work- 
ing in the system, which has an ulti- 
mate capacity of 40 machines. 

Pumping rates and paper feed are 
regulated by level control switches in 
the tanks. 

Used filter paper feeds down into 
steel bins at rear of the filter room, 
where a fenced opening to the plant 
above permits periodical removal for 
disposal by the overhead bridge hoist 
serving the bay. 

With centralized control, coolant 
waste is virtually eliminated; there is 
no throw-away involved as otherwise 
might be the case due to mixtures grow- 
ing rancid in temporarily idle machines. 

Finally, the system makes it possible 
to maintain a uniform coolant temper- 
ature. The entire installation is ex- 
pected to pay for itself in two years. @ 
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A schematic drawing of the modern cen- 
tral cooling system in use at Warner & 
Swasey’s New Philadelphia (O.) plant. 
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THE ABBOTT BALL COMPANY 


$tleet the abbot 


Here’s a little man you'll surely want to know. 


Philosopher and physicist, mathematician and 
mechanic, designer and doodler, dreamer and 
detective — these are a few of the intriguing 
facets which make up the engaging personality 
of the abbot. 


Space doesn’t permit us to tell you all about him here. Suffice 
it to say he’s a dedicated soul (he professes no specific creed or 
faith) who has devoted his life to a study of “Barrel Finishing — 
with Steel Balls and Shapes” . . . particularly our own tumbling 


barrels and tumbling materials. 


We think you'll want to read the fascinating case histories 
which he will present in this space in the months ahead, but 
first, we'd like to send you a more detailed explanation of his 
background and how he came to select his favorite study 
subject. So, just drop us a line and we'll send you a formal 
introduction to . . . the abbot. 


1051 NEW BRITAIN AVENUE 
HARTFORD 10, CONN. 
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powerful electric unit, 


easily mounted! 


* can finish to 5 micro inches and .0001” tolerances on Production Milling 

* motor and spindle are in one compact, direct-line solid steel package with greater 
speed (45,000 RPM), torque, accuracy, and rigidity 

* mount in any position on any machine, with Precise Mounts 

* remove metal faster, increase tool life, better surface finishes 


Precise Super 60 Power Quills operate at speeds up to 45,000 RPM, develop up to % h.p. 
and can be used to mill, grind, finish, or micro-mill any material with abrasive wheels or 
hey outperform and outlast lathe grinders, and save fortunes 


tungsten carbide tools. 
with their tooling versatility. 
Attach this ad to your letterhead for FREE demonstration or literature! 


PRECISE PRODUCTS CORPORATION 
1335 CLARK STREET, RACINE, WISCONSIN 
Quality ond precision since 1882 


| 
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GRINDING and FINISHING 


Live Centers 
Fitted with Deflectors 


An improved line of live centers 
for grinders has been announced by 
Nielsen, Inc., Lawton, Michigan. 

These centers are fitted with de- 
flectors to protect bearings from grind- 
ing compound and have an adjustment 
to take up wear and preload bearings. 
To do this, remove oiler, insert pin, 
revolve center until pin enters adjust- 
ment nut, adjust spindle with wrench, 
and replace oiler. 

This special grinder center can be 
furnished with any size point desired. 
Drawings showing any of these spe- 
cial centers to suit a particular applica- 
tion will be furnished on request. 

Morse heavy duty taper centers are 
available in numbers 2, 3, 4, 5, 6 and 
7, and have a load capacity at 100 rpm 
of 200, 1000, 1500, 3400, 8000, and 
15000. 

Jarno heavy duty taper centers are 
available in numbers 6 to 20, and have 
a load capacity of 100 rpm of 800 to 
8000 respectively. 

Special taper shanks quoted on re- 


quest. * 
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VERTICAL 


At last, a top quality industrial sander that 
provides all the most wanted fecotures — 


$8995 


complete 
with cord, plug, 
switch ready te use 

Illustrated Literature on Request 
A few desirable distributor 
territories still available. 


WALLS sates corporation 


333 Nassau Avenue Brooklyn 22, N. Y 
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New Finishing Paper 
Guards Against Loading 


No-Load finishing paper has just 
been introduced by the Coated Abra- 
sives Div., of Armour and Co., Alliance, 
O. More than two years of extensive 
research and development have _pre- 
ceded this new product to the final 
market stage. 

It has long been recognized that in 
the sanding of soft materials such as 
paints, lacquers, and enamels, the abra- 
sive “loads”. This is caused by an ac- 
cumulation of the soft particles between 
the abrasive grains. When the particles 
have built up to the level of the grains, 
the sheet becomes smooth and will no 
longer cut . . . even though the grain 
is still sharp. As a result, it is often 
necessary to throw away good mate- 
rial before the end of its cutting life 

. extremely costly to the consumer 
of coated abrasive products. 

No-Load finishing paper is avail- 
able in Crystolon (R) for the auto- 
motive and appliance industries, and 
Garnet (R) for the woodworking in- 
dustry in the form of hand sheets, discs, 
and cut sheets for machine sanders. 
Crystolon, No-Load is immediately 
available in grits 240, 280, and 320. 
Garnet No-Load may be obtained in 
5/0. Other grit sizes will be added as 
customer demands develop. 


It is reasoned that this loading occurs 
because the soft paint particles stick 
to the surface of the abrasive. Conse- 
quently, if the surface could be treated 
with a substance to prevent the particles 
from sticking, the surface should not 
load. 

In addition to solving the problem 
of loading, it was decided to provide 
the industry with something entirely 
new ... a dry sheet which behaves 
like a wet sheet. 

By actual field tests, No-Load is 
said to last longer, cuts faster, and pro- 
vides a better finish than waterproof 
paper and at a minimum saving of 
twenty-six (26) percent. 

The automotive industry has long 
awaited a product such as this, which 
will allow them to use a flexible dry 
sheet for the sanding of metal primers. 
The present wet deck method of sand- 
ing with waterproof paper is not only 
costly, but is a constant and severe 
labor problem to every automotive 
manufacturer. All are familiar with 
complaints of sore hands as well as 
extreme operator discomforts on hot 
humid days when rubber boots and 
apparel become almost unbearable. 

These same No-Load features are 
applicable to other industries includ- 
ing furniture, woodworking, appliance 
manufacturers, etc. © 

Use HANDY Postpaid Card. Encirele No. 104 


February, 1956 


We’ve been 
in there 


PITCHING... 


= for 80 years! 


Be dy 
‘ 


DAYTON SAFETY GRINDING WHEELS 


Most of our “ringers” were made solving the “hard-to- 
do” grinding jobs of our customers. 


Routine or standard grinding jobs we take in stride. 


Like to “pitch” one of your hard-to-do problems our way 
and see what we can do with it? 


SWW k Write for details or the name of your nearest distributor. 
0 


SIMONDS 
WORDEN 
WHITE COMPANY 


1101 Negley Place @ Dayton 7, Ohio 


tact meee 
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Tumbler Handles 3 Vari-sized Loads at Once 


The three different sized barrels barrel—l0%4x23-in. size; a 1.1 cu. ft. 
which are fitted to the Rampe Super  barrel—10%4x17-in. size; a 5 gal. barrel 
Twin barrel finisher are: a 2 cu. ft. —6%xI17-in. size. The two smaller 


r 
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THE ONLY ALL-DISPOSABLE GOGGLE 
ANTI-FOGGING & CLEANING STATION! 


pp j ag SES 


FOG 


Cleans and Anti-fogs in ONE operation 


LOWEST IN PRICE! 
NO MAINTENANCE! 
NO REFILLS TO BUY! 


CONTAINS: Enough “STOPS-FOG” solution 
and tissues for 600 to 1000 applications. Solu- 
tion in unbreakable spray bottle, quality lens 
tissue dispensed from below station. Space atop 
station for used tissues. Solution and tissues 
scientifically kept “in balance”...one doesn't 
run out before the other. 


When Tissues and Solution are $1.50 each station 
exhausted, dispose of entire 1 $1.35 ea. 1-3 cartons— 
Station and put up another low . — 
priced Station in seconds ! 1 $125 on. 4 or more 

EQUIPMENT 


La Pleosate 'sie. 


644 Pacific Street, Brooklyn 17, N. Y., Stedling 9-0200 
1007 Washington Ave., St. Louis, Mo., CHestnut 1-9393 


At this low price 
you can afford now 
to have many more 
goggle anti-fog- 
ging and cleaning 
stations through- 
out your plant. 


SAFETY 
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barrels are on one side of the unit with 
the 2 cu. ft. barrel on the other, 

Specifications include: anti-friction 
ball bearings throughout; motor % h.p. 
220/440, 3-phase; variable speed drive 
from 12 to 36 r.p.m.; water tight push 
button switch and magnetic starter. 
Barrels can be furnished with vinyl 
plastic lining and have safety type 
covers. 

Movable chutes tilt forward and 
backward to aid in draining off liquids 
and materials separately. Tilted back- 
ward the chutes form a safety guard 
around the barrels. Rampe Mfg. Co., 
14915 Woodworth Ave., Cleveland 10, 
Ohio. e 
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Model 64 Collector 
Features Boosted Horsepower 


Horsepower has recently been in- 
creased from 4 to % to deliver higher 
all-over performance for the Model 64 
dust collector, according to Torit Mfg. 
Co., 287 Walnut St., St. Paul 2, Minn. 

The Model 64 can be used with 
double-end pedestal grinders having 
wheels up to 10” diameter, single 
spindle disc grinders or sanders up to 
18” diameter, tool and cutter grinders, 
polishing and buffing wheels, surface 
grinders and lathe operations involving 
cutting or grinding that create noxious 
dust. 

Twenty-four cloth filters in this steel 
cabinet-type unit provide 60 sq. ft. of 
filtering area. When used with one 

” inlet, the unit moves 500 cfm of 
air at 5700 fpm air speed and a static 
pressure of 4” (water). The Model 64 


| may also be ordered with either one or 


| 


two 3” inlets; their performance data 
will be provided upon request. 
Because of the machine’s versatility, 
the Model 64 is available with in- 
ternally mounted motors of 60 cycle, 
110/220 volt, single phase or 220/440 
volt, 3-phase. Motor may be totally en- 
closed or the whole unit may be made 
explosion-proof at additional cost. 
Dimensions of the Model 64 are: 
height—33”; width—22”; depth—24”; 
shipping weight—270 lbs. e 
Use HANDY Postpaid Card. Encircle No. 106 
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Gage Features | 
Fast Direct Setting 
Plus Extreme Accuracy 


Accuracy: to less than 4 
«50 millionths —/ 


The Pratt & Whitney Co., Inc. of 
West Hartford, Conn. has announced 
a new gaging instrument known as 
the Direct Setting Electro-limit Gage. 


Fast, adaptable and extremely ac- | 
curate, this instrument is described as 
ideal tor gaging parts of similar but 
ditterent sizes, for gaging several dimen- 
sions on a single part, for use as a 
comparator on short runs involving a 
few to a few hundred parts, and for a 
wide variety of other precision inspec- 
tion and gaging jobs. Capable of quick, 
easy setting direct to .0001 inch with- 
out the use of masters, this gage also 
gives comparative readings, over or 
under the dimension set, direct to 
00005 inch on a full scale of plus or 
minus .001 inch. Total range of the 
gage is 6 inches; repeatability is with 


00005 inch. and, it’s only possible 
with precision, anti-friction A 


RED-E GRINDER CENTERS 


Chatter, wheel marks and out-of-roundness is 
| caused by looseness in the center hole. The 
center and workpiece must be integral .. . 
rigid; the point in contact with the largest 
periphery of the centerhole, as illustrated in 

(a). Likewise, the bearing assembly must be 

able to provide great radial and thrust load - 

capacities, with a minimum deflection under 
continuous operation. 


No wheel marks 


RED-E Cam Dog 


| fin ti trol 
ger-tip contr Rigid 


CORRECT CENTER CONTACT 


| If you’re using anything but RED-E it’s cost- INCORRECT CENTER CONTACT 
ing you money and you're not getting micro- 
| i ' 
| oo! | Only RED-E GRINDER 
Help yourself to super finishes. Read the new CENTERS are constructed 
RED-E booklet “A New Concept In The Art to meet these require- 
of Grinding.” Ask your Industrial Distributor ments because: 
for a copy today, or write direct. 1. Bearing assemblies are 


locked in, Duplex ABEC-7 
spec, Precision, Preloaded, 
Angulor Contact New De- 


. SHANK TYPE parture ball bearings. 
Standard gage blocks are used to set 
y 5a5 , 2. Points are of High Speed 


the gage for even inches. Fractional pe Steal, ground 60 depress 
inch settings are obtained by opera- —— 30 minutes included angle. 


| 
| 
ting a handwheel that elevates the gage 3. Lubricated for life. 
head through a precision micrometer — =i 4. Labyrinth enclosure keeps 
i i i i 2 out all coolants. 


4 Two Grinder Center Types 


screw. The desired setting is read direct 

to .0001 inch on the setting counter. rues ve aw 5. Guaranteed. 

Re-setting within the established inch | TAPERS AVAILABLE 

range is accomplished by simply turn- | 

ing the handwheel as required. Morse Bas Jarno Norton Landis 
Teaming the adaptability and ver- SHANK 1 to 6 5 to 15 4 to 20 10 to 16 | .8125, 1.335, 1.750 

satility of the ordinary, direct setting op en 

gage with the gaging speed and case SPINDLE 2 to 7 71018 | 61020 | 10 to 24 | 8125, 1.335, 1.750 


of the comparator, the new gage is Special heads, tapers, shanks and points made to order. 


expected to fill the need for an instru- 
ment capable of handling the many CENTER Specialists Since 1908 


a ~\\\~ READY TOOL COMPANY 


Use HANDY Postpaid Card. Encircle Ne. 107 566 lranistan Ave. © Bridgeport 5, Conn. 
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every kind of wheel. 
Centerless grinders, cylindrical grinders, wheels large 
handled fast and efficientiy by Driver Balancing Units. 


ae of minutes. The operation is so simple and elimina 
Ad cumbersome equipment. 


™" 


Precision Balancing for Grinding Wheels 


a Quick, Reliable Static Balance Made Easy 
The new DRIVER BALANCING UNITS are made to handle almost 


or small are 


Any operator can balance a wheel without assistance in a matter 


tes the usual 


CRESTLINE PRODUCTS, Inc. - 208 Paramount Bldg. - Ft. Wayne, Ind. 


<— SAVES TIME 
<— SAVES LABOR 
<— SAVES SCRAP 


<— SAVES SPACE 
Gives you a well bal- 
anced wheel for a 
safer ond better job 
of grinding. 
IT’S 
EASY! 


Send for Complete 
Information 
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10,800 R.P.M. Tool Grinder Provides High-Speed Carbide Removal 


A high-velocity, single-point carbide 
tool grinder called the HI-V operates at 
10,800 rpm to combine customary 
rough and finish grinds into one high- 
speed operation. The result is said to 
be an increased cu. in. rate of carbide 
removal. Use of the ultra high speed 
with a nickel bond diamond wheel and 
a special fluid to limit energy absorp- 
tion in the wheel applies to the carbide 
tool face approximately 95° of the 
total energy developed. This is accom- 
plished without raising the internal 
energy of the matrix which can often 
lead to cracks and tool failure. 


Developed jointly by Ohio Metal 
Working Products, Dept. B, Cleveland, 
O., and the Metalloid Corporation, 
Huntington, Ind., the machine is said 
to be the first to utilize high velocities 
for practical production tool grinding. 
The grinder was made practical with 
the advent of the all-metallic grinding 
wheel to which the diamonds are 
bonded by pure nickel electrolytically 
deposited. This eliminates the hazard 
ot wheel breakage due to the high 
velocities while affording a diamond 
bond that resists the high temperatures. 
The motor spindle provides two speeds 
of rotation with both right and left 
hand use. High speed operation at 
10,800 rpm and a low speed of 3,600 
rpm are accomplished by means of a fre- 
quency converter. The low speed is 
provided for forming tool radii which 
would be difficult at the high operat- 
ing velocity due to the rapid rate of 
stock removal. @ 
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Electronic 


Industrial Balancer 


Merrill Engineering Laboratories, 
manufacturer and distributor of 
Stewart-Warner electronic industrial 
balancers, has announced the addition 
of the large capacity model 708 balancer 
to their complete line of electronic 
industrial balancers. 


The 708 is said to dynamically and 
kinetically balance any rotor weighing 
as much as a 2'4 ton locomotive trac- 
tion generator or as little as a 1 lb. 
flywheel, quickly, easily and with 
greater safety. 


Some of the many new features 
included in the 708 are: diametral 
range from 1” to 68” on any rotating 
piece; 1 Ib. to 5,000 lb. rotor weight 
capacity; .04 in.-oz. kinetic sensitivity; 
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25 in.?-oz. dynamic sensitivity; choice 
of flat belt friction or direct drive; 
remote handle-controlled starting, brak 
ing and speed adjustment; walking and 
locking mechanism for speedy length 
adjustment; the safety feature of the 


rotor being held down by a counter 
balanced drive belt arm; only about 
2 minute set-up time without supervi- 
sion; and many other advanced fea- 
tures. Merrill Engineering Laboratories, 


1240 Lincoln St., Denver 3, Colo. e¢ 
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New Line of Surface Grinders 


The Thompson Grinder Co., Spring- 
field, Ohio, has announced a new line 
of production surface grinders, Type C, 
ranging in size from 12” x 48” to 24” 
x 166”. 

Principal features are: 20” dia. wheel 
cross-feeding with horizontal spindle 
and grinding with periphery of wheel; 
anti-friction elevating nut to eliminate 
windup between nut and screw; power 
elevation and hydraulic rapid traverse 
with safety stops; in-position wheel 
truing; hydraulic table speed and cross 


feed levers grouped at operating area 
and simplified with table speed variable 
from 10 to 100 f.p.m. and with cross 
feed control in increments of 1/32” to 
one half of wheel width per table re- 
verse; fast sparkout plus small incre- 
ments of down feed and wide incre- 
ments of cross feed at 100 fpm table 
speed; motor built into wheel head and 
mounted directly on spindle; low pres- 
sure hydraulic system; automatic lubri- 
cation; separate coolant system. ¢@ 

Use HANDY Postpaid Card. Eneirele No. 110 
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RESINOID DIAMOND WHEELS 


. 


( c) 


AURORA, ILL. 


f you haven’t-let us show you 
UNITED STATES DIAMOND WHEEL CO. 


—- 


if you’ve used them - you know they’re best! 


= 


— the best diamond wheel bond ever developed — 
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SHARPEN END MILLS 


Quickly, Completely, In Your Own Shop 


pe 
MULTI-SPIRAL 


END MILL GRINDING 
FIXTURE 
Enables you to sharpen end mills 


® Simple to operate 

® Finish-grind spiral lips 
and end in one operation. 
® Grind left hand end mills 
as easily as right hand. 

® Do “Radial Relief” by 
grinding inside the wheel. 
® One million different 
leads, right and left hand. 


SPIRAL 


STEP TOOL COMPANY 


With This 


quickly, expertly, in your own shop. 
The Head can be detached and used 
on cutter-grinders, surface-grinders 
and milling machines for various 
types of spiral grinding or milling, 
such as flute grinding, web thinning, 
tap grinding, step grinding and form 
relief grinding for end cutting. Send 
for details now! 


Designers and Manufacturers of 
au Types of Special Cutting Tools 


_ 5400 N. Domen Avenve + + ge 38, ee 


Encircle No. 240 on postpaid card 


~ CYCLONE - 
SEPARATION. 


FOR MORE EFFICIENT 
DUST COLLECTION 


—FILTERS LAST LONGER 


Almost all industrial dusts can be 
collected more efficiently by Dust- 


kop. Thirty-seven standard 
er ready to use! Reduce 
t t ts — save 

ang DUSTKOP4 

aiso a compere une \ STOPS DUSTY 

OF MIST COLLECTORS < 

AGE MANUFACTURING COMPANY 
1380 EAST CHURCH ST., ADRIAN, MICH. 


tive literature. 


Encircle No. 241 on postpaid card 
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BUFFING AND 
POLISHING WHEELS... 


No setup, no leveling, no centering. Chilled iron 
discs, ground and balanced to extreme accuracy, 
rotate with minimum friction on special bearings. 
Glass-hard spindles and bearings minimize wear 
or ball-bearing indentations when balancing heavy 
weights. Accuracy lasts throughout the long life of 
balancing ways. Proved and preferred 38 years. 
For information on sizes, types, and prices of Ander- 


son Ways, 


TO BALANCE GRINDING, 


WRITE FOR BULLETIN 2-43 


ANDERSON BROS. MFG. CO. 


Rockford, Iliinois 


Encircle No. 242 on postpaid card 
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WHY WASTE TIME? 


Dress Profiles like these in a few minutes 
without Templates or Crusher Rolls with 
the Jeon Automatic Angle Tangent to 
Rodius Dresser. It's fully universal. 


Now! SAFER 


Cut-off Machine Operation 
with the 
New BULLARD! 


This outstanding machine is designed 
to give maximum safety . 
has many features: 


@ Cutting Wheel Com- 
pletely Enclosed 

@ Fast Production 

@ Economical Oper- 
ation 

@® Close Work Toler- 
ances 

Semi-automatic hydraulic 

operation is foot con- 

trolled, leaving both 

hands free. 


Write for Price and Folder. CONCAVE 
Representatives Wonted. DRESSING TOOL 


ZEON Manuracturinc Co. 


P. O. BOX 6750 WASHINGTON 20, D. C. 


Encircle No. 244 on postpaid card 


Floor Space 24x42" 
Write for circular and complete 
machine specifications TODAY! 


Please mention GRINDING and FINISHING 


when writing advertisers, or use the Handy 


Reader's Service Card. On the card merely 


"00.44. Sis | encircle the item in which you're interested. 
oe ic OnPoRamt 
Information will be forwarded promptly. 


speciatty MANUFACTURERS OF RESINOID BONDED HGH Peco 
GRINDING, CUT-OFF AND COPING WHEELS 


a money maker for you- 
grinding, polishing, deburring 
stock up to 4” wide. 


Available in any required width. 


Available for 30 Days Free Trial 


Single Bench Model S l 5 90.00 


2 units shown mounted in 
tandem for wet grinding 


There is a Curtis Machine for every abrasive belt grinding and polishing operation. You are /nvited to use our complete sample /ab 
FOR GREATER ECONOMY IN PRODUCTION 


CURTIS MACHINE CORPORATTON  ssss:00 x 


Encircle No. 245 on postpaid cord 
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District Managers 
GRINDING 
and FINISHING 


EASTERN DIVISION 

Dan E. Reardon, V.P. 

c/o Hitchcock Publishing Co 

55 West 42nd Street 

New York 36, N.Y. 

Telephone: LAckawanna 4-4528 
NEW ENGLAND, EASTERN N., Y. 

STATE 

Dan E. Reardon, V.P. 

Box No. | South Glastonbury, Conn. 

Telephone: MEdford 3-7083 

John Pickering 

Box 148, c/o Hitchcock Publishing 

Co. 

North Andover, Mass. 

Telephone: LAwrence 8-0913 
NEW YORK, METROPOLITAN AREA 

Martin J. Gallay 

Raymond J. Sietsema 

c/o Hitchcock Publishing Co. 

55 West 42nd Street 

New York 36, N.Y. 

Telephone: LAckawanna 4-4528 
EASTERN PENNA., CENTRAL N.Y. 

STATE, N.J., MD., DELA., D. of C., 

BROOKLYN, N. Y. 

Raymond J. Sietsema 

c/o Hitchcock Publishing Co. 

55 West 42nd Street 

New York 36, N.Y. 

Telephone: LAckawanna 4-4528 

Home phone: VErona (N.J.) 8-7520J 
CENTRAL DIVISION 

Henry J. Smith, V.P. 

c/o Hitchcock Publishing Co. 

222 East Willow Avenue 

Wheaton, Illinois 

Telephone: WHeaton 8-3400 
INDIANA, WESTERN OHIO, KY. 

Henry J. Smith, V.P. 

c/o Hitchcock Publishing Co. 

222 East Willow Avenue 

Wheaton, Illinois 

Telephone: WHeaton 8-3400 
MICHIGAN, NORTHERN INDIANA, 

TOLEDO, OHIO 

James C. Stewart, V.P. 

18055 James Couzens Highway 

Detroit 35, Michigan 

Phone: DI 1-9525 (Diamond) 
ILLINOIS, WISCONSIN, IOWA, 

MINNESOTA, MISSOURI 

Robert G. Bolinder 

Marvin Matson 

c/o Hitchcock Publishing Co. 

222 East Willow Avenue 

Wheaton, Illinois 

Telephone: WHeaton 8-3400 
WESTERN N. Y. STATE, WESTERN 

PENNA., EASTERN OHIO 

Ralph E. Helfrick 

1507 Edgefield Road 

Cleveland 24, Ohio 

Telephone: Hillcrest 2-0189 
WESTERN DIVISION 
CALIFORNIA, ARIZONA 

Keith H. Evans 

3723 Wilshire Boulevard 

Los Angeles 5, California 

Telephone: DUnkirk 8-2981 and 

593 Market St., Room 304 

San Francisco 5, California 

Telephone: YUkon 2-4280 
OREGON, WASHINGTON 

Lloyd Thorpe 

531 Medical Arts Building 

Seattle 1, Washington 

Telephone: Main 6827 


HITCHCOCK PUBLISHING CO. 
Telephone WH 8-3400 
Wheaton, III. 
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New Tilting Tumbling Machines 


Have Few Moving Parts 


The Baird Model H Oblique Tilting 
Machine introduces new features and 
refinements of design claimed to im- 
prove operation and add high degrees 
of safety and convenience for the oper- 
ator. There are few moving parts; con- 
trols and adjustments are conveniently 
located and bottle barrels are easily 
emptied by manual-hydraulic or power 


tilting. Little floor space is needed and 
machine is offset on base for solidity. 
Motor acts as balance for load. Barrels 
of different shapes and materials may 
be mounted on the Model H machine 

. to suit your requirements. 

For complete information, write The 
Baird Machine Co., Stratford, Conn. * 

Use HANDY Postpaid Card. Encircle No. ti! 


Electric Indicator Measures 


To provide accurate control for grind- 
ing close tolerance tapers, Norton Co., 
of Worcester, Mass., has developed a 
Swivalign dual electric indicator for 
measuring swivel table adjustment. 

This devise, applicable to Norton 
cylindrical and universal grinding ma- 
chines, simplifies the adjustment of 
swivel tables to correct errors in grind- 
ing exact tapers or to eliminate taper 
in straight work. 

It consists of one electrical pick-up 
unit with zero adjusting knob at each 
end ot the swivel table and a two 
channel amplifier having a pair of in- 
dicating meter elements reading on a 
common scale. Each meter needle re- 
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Table Adjustment 


sponds to movements of only one of the 
pick-up elements. 

Connections are so arranged that both 
needles move in the same direction of 
rotation as the swiveling of the table. 
Thus if the table is swiveled clockwise 
(as viewed from above) the needles 
rotate clockwise and vice versa. 

Divisions on the meter scale indicate 
directly taper changes in thousandths 
of an inch per foot of taper. Two ranges 
of readings, one for extremely accurate 
settings with graduations of .0001” per 
foot and the other .0005” per foot of 
taper change are provided. The desired 
range is obtained by a selector switch 
on the front of the instrument case. A 
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conversion chart on the side of the in- 
strument case gives taper foot values 


for corresponding micrometer readings 
of work diameters. ¢ 
Use HANDY Postpaid Card. Encircle No. 112 


Automatic Contour Wheel 
Dresser for Centerless Grinders 


The model 83 Hoglund contour 
wheel dresser, automatically operated, 
has recently been developed for use on 
centerless grinders and is designed to 
replace the form bar type contour wheel 
dresser on the Cincinnati No. 2 center- 
less grinder. It can also be adapted, 
with minor modifications of the mount- 
ing or the base, to the other centerless 
grinders. The model 83 contour wheel 
dresser can dress any profile on the 
grinding wheel into which the dia- 
mond can enter, including perpendic- 
ular shoulders which normally cannot 
be dressed with automatic equipment. 
The dresser is equipped with automatic 
downteed. 

The dressing cycle is controlled by a 
single moving slide carrying two en- 
larged cams inside the housing; one 
cam for controlling the movement of 
the diamond across the grinding wheel, 
and one for controlling the movement 


r : 


, -d~ 
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and out of 


of the the 
wheel. The ratio of these cams to the 
profile on the grinding wheel may be 


as high as 20:1 for narrow profiles and 


diamond in 


can easily be changed in a few minutes 


to a different ratio for a wider profile. 

With the model 83, the dressing 
speed of the diamond is controlled so 
that the diamond will travel at a con- 
stant peripheral speed; the dressing 
speed along the profile, whether per- 
pendicular or horizontal, or any angle 
in between, is constant at all times 
along the periphery of the contour. The 
dresser can be used for contours where 
accuracy .0002” or better is required. 
The dresser can be cycled so the dress- 
ing is fully automatic, with compensat- 
ing devices for sizing the part. 

The dresser is constructed so that it 
is fully protected from grit and dirt. 
All bearings and slides are made of 
hardened, ground, and lapped high 
alloy tool steel for long wear and ac- 
curacy. All slides are of the ball bear- 
ing type. 

The diamonds are set outside of the 
dresser in a diamond holder which is 
located on the dresser on an accurate 
key to insure perfect alignment. The 
setting of the diamonds is done in a 
microscope where the position of the 
diamonds can be duplicated so that 
no resetting of the grinder is necessary. 

The model 83 dresser eliminates skill 
in high precision contour grinding; 
set-up time is negligible. Hoglund Eng. 
and Mfg. Co., Inc., Berkeley Heights, 
NJ. e 


Use HANDY Postpaid Card. Encirele No. 113 
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STERLING 
Model “DV” 
1 Variable Angle 


DRILL GRINDER 


BIG CAPACITY 


(11" swing—14” between centers) 


At LESS Cost 


Sterling Model “RK-2" provides more 
capacity at half the cost of a Universal 


Grinder. Write for details. 


McDONOUGH MFC. CO. 


1522 GALLOWAY «© EAU CLAIRE, WISCONSIN 


This Tool & Cutter Grinder has eS 


ONE Drill Grinder 
Sharpens ALL Drills 


@ 90° to 140° Included Angle 
@ Ye" to 22" Diameter 

@ 2-3-4 Flutes 

@ Without Chucks or Collets 


Write for complete 
information on the STERLING 
Model “‘DV"’ Drill Grinder 


Encircle No. 246 on postpaid card 
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degree 
precision ... for less! 
! 
tip 


be Wlihbced 


For every lapping job! 
Whatever your precision finish- 
ing requirements, Spitfire has 
the lapping machine custom de- 
signe’ “d for your piece parts, your 
production speed, your cost 
schedules. For unexcelled qual- 
ity control at savings —contact 
Spitfire today! 


The New 

GYRO-MATIC “21" 

Now . . . automatic flat lapping 
that saves time, money, work! 
Push button operation with 
many outstanding new features 
. . . produces optical flatness to 
-0000116! 


“24” Flat Lapper "18" Flat Lapper | Cylindrical Lappers 

Low cost, super fine | The scientifically de- | Micro-inch lapping of 

mechanical finishing. | signed features of | plug gages, cylindrical 

Lapping plate elimi- Model ‘‘24°’ in a | parts, shoulders, etc. 

nates distortion. | money-saving 18” lap- | - loser tolerances in 
ping surface. 1/3 the time! 


Write today for complete details! 
2931 N. Pulaski Rd. 


SPITFI RE Tool Co. Chicago 41, Ill. 


Visit our Booth No. 736 ASTE Industrial Exposition 
Encircle No. 247 on postpaid card 


More pieces ground per hour, longer wheel life—yours 
if you dress grinding wheels properly and regularly. It’s 
easy with Desmond Huntington dressers, available in 
five sizes for all sizes of average grinding wheels. Spe- 
cial dressers too—precision, heavy-duty, diamond, and 
others. Ask your Desmond distributor or write direct 
for full information. 


The only complete line of 
grinding wheel dressers and cutters 


THE DESMOND-STEPHAN MFG. CO., URBANA. OHIO 


Encircle No. 248 on postpaid card 


Ravinder 


~ GRINDING WHEELS: "30" 1 or 


" diameter 


FULL AUTOMATIC CONTROLS © POWERFUL ° cits 


_HANCHETT MANUFACTURING COMPANY | 


World's Largest Manufacturer of Knife Grinding and Saw Sharpening Machinery — 
MAIN OFFICE — Big Rapids, Michigan _ WEST COAST — Portland 1, Oregon — 


Encircle No. 249 on postpaid card 
GRINDING and FINISHING 
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Designed to promote speed and ac- 
curacy in diamond dressing of surface- 
grinding wheels, M. E. Neuber Indus- 
trial Diamond Co., 791 Tremont St., 
Boston 18, Mass., has introduced a com- 
pact fixture stressing the time-saving 
feature. Called “Little Speedy,” the de- 
vice is used on any magnetic chuck. 
Quickly positioned, it dresses either 
face or side of the wheel with one in- 
terchangeable diamond nib. The tool 
holder is adjustable for dressing height 
in a range of 4”. The diamond point is 
clamped to working contact with a 
fraction turn of the set screw. 


Cast from Meehanite, it has an extra 
high magnetic factor, and is rust 
proofed. “Little Speedy” is designed 
and produced by Palmer Mfg. Co., 
and Neuber Company is sole distribu- 
tor. @ 

Use HANDY Postpaid Card. Encircle No. 114 


New Model Di-Profiler 
The Model FNC Di-Profiler may be 


used with any suitable flexible drive and 
without an intermediary sleeve coup- 
ling, it is claimed. 

This reciprocating hand machine, for 
cutting, roughing, finishing, has a speed 
of reciprocation adjustable from 0 to 100 
strokes per second and a controlled 


stroke variable from 0 to 4”. 


Two new angle extension rods per- 
mit versatility of the unit for finishing 
corners, small areas, grooves, fine con- 


tour. Distributor is Engis Equipment 
Co., 431 S. Dearborn St., Chicago 5, 
Ill. @ 


Use HANDY Postpaid Card. Encircle No. 115 
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New! A cooler, smoother running, 
more flexible production hand tool! 


Many new features make DUMORE’S Super-Flex 
industry’s finest flexible shaft tool! 


Whet mokes the Super-Flex Better? 


Encircling the shaft is a bronze liner (1) 
which acts as a bearing and confines rota- 
tion within a definite radius. It prevents 
vibration, whipping and acts as lubricant 
to the shaft. The armored wire casing (2) 
is surrounded by wire braid (3) for further 
insulation and covered with neoprene (4) 
which is oil, grease and water resistant. 
Handpiece housing is precision bored. 
Super precision bearings are seated on 
hardened, accurately ground spindle. 
Weight 14 oz. Speed 22,000 rpm. Wheel 
capacity up to 1” with V4” shank; up to 
%” x 1” carbide burrs. 


Woe =. 


_ PRECISION TOOLS 


A NATURAL WITH CARBIDE BURRS 


AND MOUNTED WHEELS 


For continuous duty production grind- 
ing and finishing and for closest die 
work, the new Dumore Super-Flex of- 
fers new efficiency and ease of handling. 


Manufactured to closest tolerances, the 
Super-Flex is extremely cool operating, 
and is vibration-free. Worker fatigue 
from using this tool is practically non- 
existent—even after day-long use. 


And it’s so flexible! The handpiece ro- 
tates freely on the shaft eliminating any 
chance of the shaft kinking, entangling, 
or hindering the operation in any way. 


Aw" 


The Super-Flex takes all 4” or “%” 
shank tools. For fast metal removal, 
the combination of Super-Flex with car- 
bide burrs can’t be beat. It has full “% 
hp, 22,000 rpm output for full-shaft 
grinding, filing and burring. 


AUTOMATIC 
DRILL UNITS 
TOOL POST 

AND HAND 

GRINDERS 


Racine, 
® Wisconsin 


Encircle No. 251 on postpaid cord 
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Clearance Angle Scale — 
clearance angles cre reod di- 
rectly from a graduated scale 
on the wheel spindle assembly. 


Parallel Gage — end teeth ore 
accurately aligned in ao horizon- 
tal position parallel to the travel 
of the carriage. 


on accurate radius is mechani- 
cally dressed on the grinding 
wheel in correct relationship to 
self-registering tooth rests. 


Here is a completely 
NEW method for grinding 
helical cutters... 


ain 
INT 


A CENTRA-PO 


It can save you 
time in sharpening 


END MILLS 


PLAIN MILLING 
CUTTERS 


SHELL END MILLS 


STAGGERED 
TOOTH CUTTERS 


CHUCKING REAMERS 
COUNTERBORES, ETC. 


CENTRA-POINT’S 
new ball bearing 
carriage and work- 
head ailow sensitive 
movement neces- 
sary for following 
helixes of small 
milling cutters. 


Free folder tells 
the whole story 


ae 4 


7 
| CENTRA-POINT DIVISION | 
| William H. Field Co.,Inc., 331 Dorchester Ave., Boston 27, Mass. | 
Please send the complete CENTRA-POINT story, at no obligation. 
| Name Title | 
| (Please print) | 
| Company * t+ Fale | 
Address 
{ City Zone State | 
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Chuck Line Expanded 


The Cushman Chuck has expanded 
their line with the addition of three 
new chucks, which will be exhibited 
for the first time at the ASTE show 
in Chicago. 


Accra-Set chuck. 


The Cushman Accra-Set Chuck has 
been especially designed for minute ac- 
curacy which must be held to closer 
limits than possible with the standard 
scroll type chucks. Adjustment is sim- 
ple, quick and the chuck will repeat 
to .0005” or better total indicator read- 
ing. 

The adjusting mechanism consists of 
four adjusting screws equally spaced 
about the periphery of the chuck body 
and placed on a compound angle. The 
screws always make full end face con- 
tact with hardened steel balls, which 
have one flat plane to provide this face 
contact and which are free to find 
their own pivotal position in the rigidly 
mounted back plate of the chuck. Ad- 
justment of the screws against the balls 
easily shifts the chuck body carrying 
the jaws, scroll, and pinion to dead 
center and at the same time draws the 
body solidly against the back plate, as 
well as positively locking it against 
rotational slippage. 

Accra-Set chucks which are ideal for 
precision bar work, are available with 


Manually operated compensating chuck. 
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3 or 6 jaws in 6”, 8”, and 10” sizes. 
These chucks are furnished with a 
straight recess back and require adapter 
plates for spindle mounting. 


Their manually operated chuck line 
was expanded by adding a 3-jaw, scroll 
operated, compensating chuck. Design 
of this chuck provides an appreciable 
amount of compensation and permits 
gripping of irregularly shaped work- 
pieces which have been previously 
centered by some other medium than 


the chuck. 


Jaw compensation is achieved by 
means of a two-piece scroll, the lower 
half of which is engaged by the pinion 
and is concentrically located at all times 
by the chuck hub. Clearance provided 
in the chuck body permits the upper 
jaw controlling half of the scroll to 
float, thus providing the compensating 
feature. A drive lug, located on the 
lower scroll section, loosely fits into the 
upper scroll section. 


The advanced design of the new 
air operated compensating chuck offers 
the user two distinct and important 
chucking advantages in one chuck body. 


Air-operated compensated chuck. 


Not only does this chuck offer greater 
compensating action than before, but 
also by locking out the compensating 
action and after being trued up on a 
spindle, this workholding device can 
be used as an ordinary self-centering 
air operated chuck. 


Compensating action is accomplished 
by means of a lever cage, free to float in 
any direction and into which are pinned 
the jaw operating levers. Controlling 
or locking-out compensation is achieved 
through the use of three adjusting 
screws located in the periphery of the 
chuck body. These screws, depending 
upon how they are set, either permit 
or prevent lever cage motion, creating 
controlled compensation or self-center- 
ing chuck operation. 
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CONVEYOR-TYPE 


| MULTIPLE-HEAD, 
| ABRASIVE 


BELT 


GRINDER 


GRINDS 
AND 
POLISHES 
UP TO 


100% 
FASTER 


MODEL 680 


Here is a high-production, semi-automatic 
abrasive belt machine for precision finishing 
| of any flat and many irregularly shaped sur- 
| faces. Works on amy ferrous, non-ferrous, 
plastic or other material. 


Operating wet or dry, the Model 680 in- 
creases production up to 100% and more, 
over conventional grinders. You may simplify 
fixtures — or eliminate them entirely. Set-up 
time is reduced substantially: a big saving 
where short runs are common. 


Multiple heads allow you to combine op- 
erations which would otherwise be done on 
several machines or through repeated set-ups 


( 


SEND Us a sample piece 
of one machine. Single, double or any num- or cost-and-time- 
| ber of heads are available, powered by 5 or *@vi"95 estimate. Or ask to 
| 742 hp drive —with or without magnetic 
chuck. 

THE ENGELBERG HULLER CO., INC. 


print for 


have one of our production 
engineers call to discuss your 
grinding problems. No charge 
—no obligation. 


THE ENGELBERG HULLER CO., INC. 
322 Seneca St., Syracuse, N. Y. 

Please send complete information on new Model 680 Multiple-Head, Conveyor- 
Type Abrasive-Belt Grinder, and name of nearest distributor. 


@ NAME 


@ FIRM. 


@ ADDRESS 


@ CITY STATE 
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...Cuts hardened tool steel 
~ Increased production over 


S TIMES’ 


A large Detroit tool shop formerly 
teamed a power hack saw with a 
band saw for cutting hardened tool 
steel. 

These two machines were replaced by 
a single model M75 cut-off machine. 
*Result . . . Model M75 increased 
production over 5 times. 


Cost data proves tremendous economy 
of Stone machines compared to other 
methods. 

@ Cuts any metal — ferrous or non-ferrous — in 
2 to 4 seconds per sq. inch. 

@ Used for cutting bar stock, pipe, tubing, 
structurals, etc. 

@ Leaves mill-like finish with tolerance less 
than + .005; reduces the need for further 
machining. 

@ No change of characteristics or hardening 
of stock. 

Exclusive Features by Stone 


@ Geared-in-head motor delivers maximum 
power to cutting edge for greatest efficiency. 


“Cut-off machinery by Stone... 


Model M75 “Heavy Duty” cut-off machine. 
Capacity: 22” solids, 4” pipe and structurals. 


@ Self-centering vise presents least arc of con- 
tact for faster cutting, longer wheel life. 

@ Vise plate calibrated in degrees permits 
speedy changeover from straight cutting to 
angular cutting up to 46°. 

Optional Features 

@ Semi-Automatic Power Stroke provides sim- 
pler operation, minimizes operator fatigue; 
gives up to 25% longer wheel life. 


@ Oil Mist Spray attochment for cooler, easier 
cutting and increases saw blade life up to 
400% on non-ferrous materials. 
Machinery by Stone includes a 

complete line. Let us help you select 

the equipment which will enable you 
to realize greater profits on your 
particular operations. Our represent- 
ative will gladly discuss your re- 
quirements with you. No cost or 
obligation; simply write or phone. 


tone Machinery Company, Inc. 


121 FAYETTE ST., MANLIUS, N. Y. 


represented in every major industry throughout the world,” 
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The Standard Electrical Tool Co., 
2486 River Rd., Cincinnati 4, Ohio, has 
announced the Type 1OGVS double 
end infinitely variable speed snagging 
grinder. 

The guards are of structural plate 
steel with adjustment to compensate tor 
wheel wear. Each guard has stationary 
exhaust outlet. Wheel change is facili- 
tated by latches securing the hinged 
guard covers. No wrenches are needed, 
it is claimed. 

The 10 hp motor on the rear of the 
base moves in a dovetailed slide which 
has an adjusting gib for rigidity. Equip- 
ment includes magnetic starter with 
separate start-stop push-button stauon., 


, 


This grinder accommodates two 20)’ 
dia. x 3” face grinding wheels and the 
infinitely variable speed drive is claimed 
to maintain a constant cutting speed 
throughout wheel life. Simultaneous 
guard adjustment and speed change is 
accomplished by turning the hand 
wheel. 

The design for vertical bond wheels 
will maintain 6500 sfpm, while the ar- 
rangement for resinoid bond wheels 
wil! maintain 9500 sfpm. e 
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Midget Size Dust Collector 


Model 5N20 Dustkop manufactured 
by Aget-Detroit Co., 205 Main St., Ann 
Arbor, Mich., was designed especially 
for the control of dusts from individual 
dust creating machines or those remote- 
ly located from a general dust control 
system. Rated at 558 cfm on a 4” inlet; 
a multiple blade paddle wheel tan of 
the self-clearing type direct driven by a 
continuous dusty 1/3 hp motor permits 
the collector to be used where dusts 
having fibrous content of considerable 
length are present. 

Dust is retained in the dust compart- 
ment which comprises the entire base 
of the collector. The cleaned air, to- 
gether with any toxic gases, smoke and 
obnoxious odors, is exhausted outdoors 
through the 6” diameter exhaust con- 
nection at the top of the cyclone. e 
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Spray Coolant System 
Eliminates Dry Grinding 
Operations 


A new Spra-Kool system for applying 
spray coolant to any type of dry grind- 
ing or polishing operation, as well as 
certain drilling, milling, chamfering, or 
boring operations that do not require 
flood coolant, has been announced by 
Bar Products Co., 3703-B Highcrest 
Rd., Rockford, III. 


The system is designed with a valve 
and spray nozzle which provide a jet 
spray of coolant to tools and work. The 
fine spray prevents dust and dissipates 
heat from work. A rust inhibitor mixed 
with the coolant prevents tarnish and 
rust stains. The amount of coolant ap- 
plied is varied either by adjusting the 
air pressure or raising or lowering the 
siphon level of the coolant. e 
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Torque Screw Driver for 
Square Gage Block Assemblies 


An important addition to DoAll's 
recently announced line of square gage 


blocks and system of accessories is a 
specially designed torque screw driver. 


Under most existing systems tor as- 
sembling square gage blocks into work- 
ing gages, tie rods are passed through 
the holes in the center of the blocks 
and the stack is clamped by means of 
screws which fit internal threads at 
each end of the tie rods. Tightening 
the screws with an ordinary screw 
driver has led to inconsistency in dimen- 
sion since the ultimate clamping pres- 
sure is dependent upon the unreliable 
element ot “feel”. Too much pressure 
causes distortion of the blocks with 
consequent errors in dimension beyond 
the rated tolerance of the blocks. 


TyPE 486 


Close up View 
of Work Area 


and literature. 


PRECISION abrasive belt grinding! 


The Type 486 is Production’s entirely new centerless 
grinding machine for close tolerance, low micro-inch 
finishes. Handles bar stock to 1” diameter, tubular to 3”. 
Can be used for through feed or shoulder work. 


The DoAll Torque Screw Driver for 
square gage block assemblies “slips” 
at a fixed torque. When used to tighten 
tic rod screws in a stack of square 
gage blocks it develops a pressure which 
has been established by laboratory test 
as sufficient to maintain a rigid as- 
sembly of wrung blocks but is, at the 
same time, not great enough to cause 
distortion. Because direct clamping 
pressure sufficient to wring the blocks 
would result in distortion, the torque 
screw driver is intended for use after 
the blocks have been cleaned and wrung 
by hand in the accepted manner. The 


DoAll Co., Des Plaines, Ill. e 
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Our Demonstration Laboratory is ready to process a 
sample lot of your parts on this or other Production ma- 
chines best suited to your needs. Write Dept. B for details 


PRODUCTION MACHINE CO., Greenfield, Mass., U.S.A. 
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‘Tough grinding jobs: 


~ Check 


?] 


high speed precision 
grinding heads! | 


Many seemingly impossible grind- 
ing problems have been solved by 
adapting Vulcanaire to standard 
machines or by using one of Vul- 
can’s specially designed machines. 


On Surface Grinders, merely re- 
move wheel and guard, clamp 
vertical or horizontal adaptor to 
machine as illustrated. No belts 
necessary. For instance, Vulcanaire 


Grinding circular slot used in connection with Vulcan’s 
using Vulcan's Rotary 
Table and Magnetic 
chuck. permits the grinding of a circular slot. 


Rotary Table for Surface Grinders 


Vertical adaptor for Sur- 
face Grinders. Grinding grinding of large and small parts. 


small slots 


Horizontal application. 
Grinding a shoulder = shoy Form, Pierce, Assemble and size. 


Punch. 


743 LORAIN STREET ° 


Adaptors are in stock to fit the spindle 
of Vertical Milling Machines for grinding 
contours, holes and slots. 


On Internal Grinding Machines Vulcan- 
aire’s infinitely controlled speeds furnish 
the correct surface cutting speed re- 
sulting in faster production and micro 
finish. The adaptor sleeve fits into pres- 
ent housing. 


Applied to Jig Boring Machines, Vul- 
canaire is liked by leading precision 
manufacturers because its accuracy is 
guaranteed, producing Vulcanaire jig 


Send us a blue print on your tough- 
est grinding problem. Recommen- 
dations and sketches will be re- 
turned to you — no obligation. 


Major Vulcan Services 
Engineering, Processing, Designing 
and Building... Special Tools ...Dies 

. - Special Machines . . . Vulcamatic 
Transfer Machines . . . Automation 
. . . including the Vulcan Hydraulics 


. Vuleanaire Jig Grinders . . . 
Motorized Rotary Tables . . . Plastic 
Tooling. 


VULCAN TOOL CO. 


DAYTON 10, OHIO 
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WHY WILL A 1956 CRYSTAL LAKE 

GRIND ROUND FROM .000005 to 

000020 BOTH LIVE AND DEAD 
CENTER? 


Your 1956 Crystal Lake Grinder can be equipped 
with Rex Super Van High Speed Steel, double taper 
spindles. Due to their high hardness, high tungsten 
content, spindles will run without clearance in bear- 
ings after they have been stabilized and ground 
to .000005 in. roundness. Spindles are set in boxes 
with heavy oil drag, and, DUE TO THE NINETY DE- 
GREE OVERHEAD DRIVE, AMPLE POWER CAN BE 
USED TO ROTATE SPINDLE WITHOUT HEADSTOCK 
AND WHEELHEAD BECOMING CUMBERSOME AND 
HEAVY TO MOVE FOR SHOULDER GRINDING, AL- 
SO, BELT PRESSURE IS NINETY DEGREES FROM 
GRINDING PRESSURE. 


A choice of General Electric Thymotrol, General 
Radio Variac, or Variable Speed Drive can be used 
without ripple or cine’ wave being transmitted to 
work as all motors are mounted on self-contained 
countershaft. 

Write for literature 


CRYSTAL LAKE GRINDERS 


Since 1910 
CRYSTAL LAKE, ILLINOIS 
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Work Size: 4” Diam. x 18” Long 
Grinding wheel: 14” O.D. x 2” Wide 
2 H.P. wheel motor — 3 H.P. optional 


The Van Norman No. 418 

Plain Cylindrical Grinder is especially adaptable for use in 
plants where work is in small or production runs where 

it will cut costs of plunge or traverse grinding of small parts. 
Set-ups are quick and easy . . . workpieces are easily loaded, 
ground and unloaded with minimum motion and effort. 
Call, wire or write for Bulletin giving complete details. 


*Don't wait . . . for extra profits install a Van Norman Machine now! They are available 
on five purchase plans — Outright sale . . . Purchase on conditional sales contract up to 
five years ... Pay as you depreciate . . . Straight lease . . . Lease with option to buy. See your 
dealer or write Van Norman Company. Lease and Conditional Soles Contracts not available to Export. 


VAN NORMAN MACHINE COMPANY 
SPRINGFIELD 7, MASSACHUSETTS 


Manufacturers of — Ram and Column Type Milling Machines, Cylindrical 
Grinders, Spline and Gear Grinders, Oscillating Radius Grinders, 
Special Production Grinders, Centerless Grinders. 
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fo speed your every snagging need... specify 


STERLING 


resinoid or vitrified wheels 


Sterting pre-tested resinoid or vitrified snagging wheels 
are precision-built to the demands of your job. Created 
to save time and money, they do just that! Every snagging 
“Wheel of Industry” is freer-cutting on swing frame, 
automatic billet grinders, or stand grinders. These supe- 
rior abrasive wheels win in comparative tests because 
they are individually designed to solve your particular 


- 


A SUBSIDIARY 


ABRASIVE AND METAL PRODUCTS CO. </ 


DISTRIBUTORS IN ALL 


MORE SNAGGING PER MINUTE 


snagging problems . . . custom-made to your needs! 

You'll be interested in the higher production records 
you can enjoy when Sterling resinoid or vitrified snagging 
wheels are on the job. A Sterling engineer, skilled in 
recommending the correct abrasive unit, will gladly call 
and show you interesting snagging savings. Wire or write 
us today. 
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STERLING GRINDING WHEEL CO., TIFFIN, OHIO 
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For internal grinding . . . for all —e 
grinding operations, BAY STATE'S exclusive ‘Qn —s | he 
Electronic Formulation process assures supe- : ves 
rior accuracy in specification, manufacturing, ) | op. 
and duplication of grinding wheels. | , 


This new electronic “brain” pre- “ “s 
cisely calculates the ingredients for every ee 
wheel you order, assuring uniform wheels 2 oka 
exactly as specified for your grinding needs. a. 


CALL IN YOUR BAY STATE ia : 
DISTRIBUTOR FOR FULL | 
ENGINEERING BENEFITS. 


Send for this illustrated booklet. (i ose an ee Ed 


BAY STATE ABRASIVE PRODUCTS CO. a h 
Westboro, Mass., U.S.A. aby 


a 
Branch Offices and Warehouses — : a, ’ 
Bristol, Conn.; Chicago, Cleveland, Detroit, Pittsburgh. \ > ly F 
Distributors — All principal cities a | 
In Canada: Bay State Abrasive Products Co. (Canada) Ltd., Brantford, Ont. 
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